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(57) [Abstract] 

[Object] To provide a manufacturing method of a 
semiconductor device and a manufacturing apparatus thereof 
without causing a transverse slippage. 

[Solving Means] A semiconductor device is manufactured by 
fixing a semiconductor substrate on a fixing table (1) 
having a structure provided with a plurality of projections 
(3) higher in height than the wall (2) by causing the 
projections (3) to cut into the back surface of the 
semiconductor substrate, and applying various treatments 
such as exposure and flattening. 

[Effect] It is possible to polish only convexities of 
pattern to flatten the surface without causing flaws or 

f 
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treatment unevenness on the surface of the semiconductor 
substrate and without the need to polish concavities of 
various patterns of the semiconductor device. 



- 2 - 



[Claims ] 

[Claim 1] A manufacturing method of .a semiconductor device, 
comprising the steps of arranging a semiconductor substrate 
on a fixing table having a wall and a plurality of 
projections higher in height than said wall formed on the 
surface thereof; holding said semiconductor substrate on 
said fixing table so that the back surface of said 
semiconductor substrate is in contact with said wall and 
said plurality of projections penetrates into the back 
surface of said semiconductor substrate by a prescribed 
depth, and applying a prescribed treatment to said 
semiconductor substrate . 

[Claim 2] The manufacturing method of a semiconductor 
device according to claim 1, wherein the entire surface area 
of said semiconductor substrate except for the tapered outer 
peripheral end portion is held on said fixing table with a 
degree of flatness of under 0.3 Jim. 

[Claim 3] The manufacturing method of a semiconductor 
device according to claim 1 or 2, wherein said prescribed 
depth is at least 0.1 ^im and up to 0.5 jam. 
[Claim 4] The manufacturing method of a semiconductor 
device according to any one of claims 1 to 3, wherein said 
prescribed treatment is a treatment of forming a prescribed 
pattern by the exposure process on a resist film formed on 
said semiconductor substrate. 
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[Claim 5] The manufacturing method of a plurality of 
semiconductor devices according to any one of claims 1 to 3, 
wherein said prescribed treatment is a treatment of 
flattening steps formed on the surface of said semiconductor 
substrate by the polishing process . 

[Claim 6] The manufacturing method of a semiconductor 
device according to claim 5, wherein said flattening 
treatment is accomplished by removing by polishing desired 
portion of the pattern formed on the surface of said 
semiconductor substrate. 

[Claim 7] The manufacturing method of a semiconductor 
device according to any one of claims 1 to 6, wherein said 
semiconductor substrate is fixed so as to be in contact with 
said wall at a summit line position of a back surface 
roughness curve of said semiconductor substrate, and to be 
in contact with the tips of said projections at a position 
closer to the trough from the summit line of the back 
surface roughness curve of said semiconductor substrate. 

[Claim 8] The manufacturing method of a semiconductor 
device according to any one of claims 1 to 7, wherein said 
semiconductor substrate is fixed onto said fixing table by 
introducing a fluidized medium into a gap between the back 
surface of said semiconductor substrate and said fixing 
table, and solidifying said medium. 

[Claim 9] The manufacturing method of a semiconductor 



device according to claim 8, wherein, after solidifying said 
medium, said semiconductor substrate is curved into a 
concentric circle shape, and further the surface of said 
semiconductor substrate is polished for flattening. 
[Claim 10] A manufacturing apparatus of a semiconductor 
device, comprising fixing means for fixing a semiconductor 
substrate to be treated and treating means applying a 
prescribed treatment to said semiconductor substrate, 
wherein a wall formed along the edge and a plurality of 
projections surrounded by said wall and higher in height 
than said wall are formed on the surface of said fixing 
means . 

[Claim 11] The manufacturing apparatus of a semiconductor 
device according to claim 10, wherein said projections are 
higher in height by 0.1 (iin to 0.5 (am than said wall. 

« 

[Claim 12] The manufacturing apparatus of a semiconductor 
device according to claim 10 or 11, wherein said fixing 
means has a structure with a value of first shape index 
defined byLxLxPx (1-vx v)/(a x E) of 0.0000013 to 
0.000007 (cm) (where, E is a longitudinal modulus of 
elasticity (kg/cm ) of said semiconductor substrate) ; v is 
Poisson' s ratio of said semiconductor substrate; and a is an 
effective radius (cm) of a contact portion produced by 
bringing said semiconductor substrate into contact with said 
projections arranged at intervals L (cm) under a pressure P 



(kg/cm 2 ) ... 

[Claim 13] The manufacturing apparatus of a semiconductor 
device according to any one of claims 10 to 12, wherein said 
wall has a height lower than the height of said projections 
by Ah = 73917 x L x L x P x ( 1 - v 0 x v 0 ) /E 0 + .(1 - v x 
v)/E)/a - 0.0063 (where, L is the arrangement interval of 
wall (cm) ; 2a is the width of said wall (cm) ; E 0 is the 
longitudinal modulus of elasticity of said projections and 
said wall (kg/cm 2 ); v 0 is Poisson's ratio of said projections 
and. said wall; E is the longitudinal modulus of elasticity 
of said semiconductor substrate (kg/cm ); v is Poisson's 
ratio of said semiconductor substrate; and a is the 
effective radius (cm) of a contact portion produced upon 
bringing said semiconductor substrate, said wall and said 
"projections of an arrangement interval L into contact by 
pressing) . 

[Claim 14] The manufacturing apparatus of a semiconductor 
device according to any one of claims 10 to 13, wherein said 
fixing means has means to evacuate a gap between the back 
surface of said semiconductor substrate and said fixing 
table to cause said semiconductor substrate to be attracted 
onto said fixing means. 

[Claim 15] A projecting exposure apparatus comprising an 
optical system for projection-exposing the pattern of an 
original mask onto a photo-resist film formed on a 



semiconductor substrate, a fixing table for fixing said 
semiconductor device onto the surface thereof, an X moving 
platform, a Y moving platform and a Z moving platform for 
causing movement of said fixing table in the X-axis 
direction, the Y-axis direction and the Z-axis direction; 
wherein a strip-shaped wall formed along an edge of the 
upper surface of said fixing table and a plurality of 
projections higher in height than said wall, surrounded by 
said wall are formed on the upper surface of said fixing 
table. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a manufacturing method and a manufacturing 
apparatus of a semiconductor device. More particularly, the 
invention relates to a manufacturing method of a 
semiconductor device which permits easy manufacture of a 
high-performance semiconductor device through various 
treatments such as exposure and polishing at a high-accuracy 
alignment, and a manufacturing apparatus of a semiconductor 
device used therefore. 
[0002] 

[Description of the Related Art] When manufacturing a 
highly integrated semiconductor device of a higher degree of 
integration than a 256-Mbit DRAM (dynamic Random Access 



Memory) , fine circuit patterns are optically exposed and 
transferred by means of an exposure unit having a shallow 
allowable focal depth. When exposing and transferring a 
fine circuit pattern by using an exposure unit, it is 
necessary to fix the substrate so that the exposed surface 
of the substrate becomes highly flat. As a method for 
flatly fixing the substrate as described above, for example, 
a vacuum attracting base having a plurality of projections 
as disclosed in Japanese Patent No. 2-574818 is known, but a 
satisfactory flatness has not as yet been achieved. 
[0003] Furthermore, in order to optically expose and 
- transfer various fine patterns, by use of an exposure unit 
having a shallow allowable focal depth, on a substrate on 
the surface 'of which a stepped structure is formed through 
various processes after exposure, it is necessary to flatten 
patterns formed on the substrate surface. 

[0004] The conventionally known such methods include a 
reflow flattening method of softening an insulating film by 
heating, as disclosed in Japanese Unexamined Patent 
Application Publication No. 7-314298; and a chemical 
mechanical polishing (CMP) method of applying a chemical and 
mechanical working. The aforementioned reflow flattening 
method and etching method have a problem in that a flatness 
satisfying the allowable range of a shallow focal depth of 
the exposure unit is unavailable, although stepped portion 
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can roughly be smoothed locally. 

[0005] However, in the aforementioned chemical mechanical 
polishing method, which comprises the steps of pressing a 
flexible polishing sheet along the surface of a 
semiconductor substrate under a uniform pressure and holding 
a polishing agent between the substrate surface and the 
polishing sheet, thereby polishing the substrate- surface. 
Flattening at a high accuracy than in the above-mentioned 
reflow flattening method or the etching method is therefore 
possible, so that it is popularly introduced into 
semiconductor manufacturing processes . 

[0006] For. the purpose of solving the problem of defective 
forming of circuit patterns during exposure-transfer caused 
by foreign matters present between the attracting base of 
the exposure unit and the semiconductor substrate, a method 
of causing the semiconductor substrate to slide on the 
surface of the attracting base, and after removing fine 
particles of dust from the attracting plate surface, fixing 
the semiconductor substrate onto the attracting base is 
disclosed in Japanese Examined Patent Application 
Publication No. 60-15147. 

[0007] In addition, a method of working a semiconductor 
substrate while causing the substrate to be flattened to do 
a planetary movement during the flattening with a view to 
solving the problem of flattening unevenness is disclosed in 



Japanese Unexamined Patent Application Publication No. 7- 
1328 , and a method of holding a substrate by vacuum 
adsorption, pressing this substrate against a polishing 
member, and then releasing vacuum adsorption for polishing 
is disclosed in Japanese Unexamined Patent Application 
Publication No. 5-251411. * 

[0008] A method of not polishing concavities of tine 
convex-concave pattern of a semiconductor device but 
polishing only convexities formed on the surface of the 

r 

semiconductor substrate by using a polishing member having a 
high flexural rigidity with a plurality of grooves for 
removing polishing chips is disclosed in Japanese Unexamined 
Patent Application Publication No. 7-314298. 
[0009] A method of f lattening-wor king by forming a puddle 
of a suspension of a polishing agent by enclosing the outer 
periphery of the polishing member for the purpose of 
ensuring presence of the ■ polishing agent in a sufficient 
amount in the gap between the polishing member and the 
substrate is described in Examined Japanese Examined Patent 
"Application Publication No. 7-7755. 
[0010] An apparatus for polishing a substrate by 
arbitrarily changing the curvature of the vacuum chuck 
surface of the adsorption platform is disclosed in Japanese 
Unexamined Patent Application Publication No. 9-38858. 
[0011] As a method for f lattening-working a semiconductor 
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wafer, a method of polishing a wafer surface with a 
grindstone by fixing the wafer by a frozen chuck using a 
liguid subjected to a reduction of surface tension or a 
degassing treatment is described in Japanese Unexamined 
Patent Application Publication No. 9-007986. 
[0012] 

[Problems to be Solved by the Invention] The aforementioned 
conventional vacuum adsorption platform has a structure such 
that: (1) The wall in continuous contact with the back 
surface of the substrate and projections in spotted contact 
therewith all have the same height; (2) The outer peripheral 
wall is rounded in shape to reduce the probability of 
entrapping wastes and dust onto the outer peripheral wall 
continuously coming into contact with the substrate; or (3) 
The substrate is fixed and held by removing foreign matters 
adhering to the back surface of the substrate through 
simultaneous use of contact with the adsorption platform and 
removal by friction. In the adsorption platform having such 
a structure, an area of 3 to 5 mm from the outer periphery 
end of the substantially circular wafer which is a substrate 
is regarded as an area not in use for preparation of a 
semiconductor device and treated as being outside the range 
of guarantee of flatness upon fixedly holding the substrate. 
L0013] On the other hand, for the purpose of improving the 
production efficiency to cope with the general tendency 



directed toward finer patterns and a larger chip size, the 
wafer diameter has increased to larger than 300 mm, and 
further, forming fine semiconductor elements at a high yield, 
covering even a surface area closest to the outer periphery 
of a wafer is required to achieve a high productivity. In 
this move, the following problem is encountered. Upon 
exposure-transferring a circuit pattern by an exposure unit, 
exposure energy is accumulated in the substrate through 
repeated exposure-irradiation, and thermal stress in the 
substrate causes it to move within a plane in parallel with 
the substrate plane. This leads to a problem of occurrence 
of an alignment error of the pattern to be transferred. 
Resolution of this problem is now indispensable for 
improving the yield of semiconductor elements. 
[0014] The chemical mechanical polishing method is now 
introduced into manufacture of semiconductor devices as a 
method for increasing the tolerance of focal depth of the 
exposure unit. When using this method, working with a soft 
polishing member results in the problem of working 
unevenness in that not only convexities of a pattern formed 
on the surface of substrate, but also concavities not to be 
worked are worked. Establishment of a working technology 
not working pattern concavities is therefore expected. 
[0015] This phenomenon of working unevenness is more 
serious according as the 4 working surface pressure during 
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working caused by the pressing pressure of the substrate 
onto the polishing member is higher, according as intervals 
between pattern convexities of a stepped pattern of the 
semiconductor device" of the substrate surface is wider, and 
according as the rigidity of the polishing member is higher. 
Reducing the working surface pressure for alleviating this 
phenomenon leads to a decrease in working efficiency and 
this results in a problem of increasing the working time. 
[0016] Another problem is that, unless the polishing member 
is formed of a sufficiently soft material, coagulated work 
chips and grindstone particles of the polishing agent cause 
flaws on the substrate surface. Moreover, still another 
problem is revealed that bubbles contained in the working 
liquid of polishing agent in suspension penetrate into the 
space between the substrate surface and the polishing sheet, 
and the area thereof varies with convexities and concavities 
of the substrate surface, and the varying working speed 
causes working unevenness. 

[0017] According to the study conducted by the present 
inventors, when using the chemical mechanical polishing 
method in the manufacture of a semiconductor device, various 
patterns for composing a semiconductor device are formed, 
and the polishing accuracy depends upon the shape of the 
laminated substrate surface. Particularly, it is clear' that, 
by increasing the rigidity of the polishing member, a 



working unevenness in a shape smaller than several 10 nm 
appears on the substrate surface with a period of several mm 
to several 10 mm. It is therefore necessary to develop a 
manufacturing method permitting manufacture of a 
semiconductor device at a very high accuracy by eliminating 
such an -influence of the substrate surface shape. 

[0018] Upon fixing a substrate flatly on an adsorption 
platform, and applying flattening working by bringing it 
into contact with a polishing member, a phenomenon was found 
of the substrate on the adsorption platform under the effect 
of friction force upon working between the polishing member 
and. the substrate surface. Also in the application of the 
method of releasing the adsorption force or the method of 
causing a planetary rotation by a relative working force 
from the polishing member, the rotating motion is governed 
by the mutual force difficult to control at the boundary 
between the substrate and the polishing member. As a result, 
movement of rotation loses its uniformity. As a result, the 
working speed cannot be uniform, this causing a working 
unevenness upon f lattening-working the substrate. 

[0019] It is an object of the present invention to solve 
the above-mentioned problems in the conventional art, and to 
provide a manufacturing "method of a semiconductor device, 
which permits maintenance of a high alignment accuracy 
without a transverse movement of the semiconductor substrate 



on a fixing table even when exposure irradiation energy is 
accumulated in the semiconductor substrate, and forming of 
fine pattern latent images at a high accuracy on the entire 
area of a photosensitive film coated onto the substrate 
surface, and a manufacturing apparatus used therefor. 
[0020] It is another object of the present invention to 
provide a manufacturing method of a semiconductor device, 
which permits partial removal of various patterns, even when 
these various patterns formed on the substrate surface are 
different in height or intervals of convexities and 
concavities of patterns, without being affected by influence 
of the surface shape of substrate, and a manufacturing 
apparatus used therefore. 

[0021] It is still another object of the present invention 
to provide a manufacturing method of a semiconductor device, 
which permits working of only convexities and formation of a 
high-performance semiconductor device without causing flaws 
or working unevenness on the surface of semiconductor 
substrate and without working concavities of patterns, and a 
manufacturing apparatus used therefore. 
[0022] 

[Means for Solving the Problems] To achieve the 
aforementioned objects, the manufacturing method of a 
semiconductor device of the present invention comprises the 
steps of arranging a semiconductor substrate on a fixing 
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table having a wall and a plurality of projections higher in 
height than the wall formed on the surface thereof; holding 
the semiconductor substrate on the fixing table so that the 
back surface of the semiconductor substrate is in contact 
with the wall and the plurality of projections penetrate 
into the back surface of the semiconductor substrate by a 
prescribed depth, and applying a prescribed treatment to the 
semiconductor substrate . 

[0023] More specifically, on the upper surface of a fixing 
table having a strip-shaped wall formed along the edge of 
the upper surface and a plurality of projections surrounded 
by the wall, a semiconductor substrate to be treated is 
fixed so that the back surface of the semiconductor 
substrate is in contact with the wall, and the plurality of 
projections penetrate into the back surface of the 
semiconductor substrate by a prescribed depth, for various 
treatments. By fixing the semiconductor substrate so that 
the plurality of projections penetrates the back surface of 
the semiconductor substrate -by a prescribed depth, 
satisfactory fixing is ensured, for example, through 
prevention of transverse shift of the semiconductor 
substrate or transverse displacement of the semiconductor 
substrate caused by thermal stress resulting from 
accumulation of exposure-irradiation energy. In addition, 
since the projections have a larger height than the wall, 



the interior of the semiconductor substrate never curves 
downward even when the projections penetrate the back 
surface of the semiconductor substrate, thus keeping a 
sufficient flatness. 

[0024] As a result, the entire area of surface except for 
the tapered outer periphery of the semiconductor substrate 
is held on the fixing table with a flatness under 0.3 jam. 

[0025] A preferable, result is obtained by a value of the 
aforementioned prescribed depth of at least 0.1 fim and up to 
0 . 5 jam . 

[0026] After thus fixing the semiconductor substrate on the 
fixing table, various treatments can be applied, including a 
treatment of forming a prescribed pattern by the exposure 
process on a resist film formed on the semiconductor 
substrate and a treatment of flattening steps formed on the 
surface of the semiconductor substrate by the polishing 
process. This flattening treatment is accomplished, for 
example, by removing by polishing desired portion of the 
pattern formed on the surface of the semiconductor substrate. 
Since this achieves flattening by polishing only convexities 
of the pattern, a satisfactory result is available. The 
chemical mechanical polishing method is preferably * 
applicable for this flattening. 

[0027] As the semiconductor substrate is fixed so as to be 
in contact with the wall at a summit line position of a back 



surface roughness curve of the semiconductor substrate, and 
to be in contact with the tips of the projections at a 
position closer to the trough from the summit line of the 
back surface roughness curve of the semiconductor substrate, 
thereby giving a satisfactory result. 

[0028] The semiconductor substrate can more firmly be fixed 
onto the fixing table by introducing a fluidized medium into 
a gap between the back surface of the semiconductor 
substrate and the fixing table, and then solidifying the 
medium. 

[0029] After solidifying the medium, the semiconductor 
substrate can be curved into a concentric circle shape, and 
further the surface of the semiconductor substrate can be 

i 

polished for flattening. 

[0030] A manufacturing apparatus of a semiconductor device, 
comprising fixing means for fixing a semiconductor substrate 
to be treated and treating means applying a prescribed 
treatment to the semiconductor substrate, wherein a wall 
formed along the edge and a plurality of projections 
surrounded by the wall and higher in height than the wall 
are formed on the surface of the fixing means, is applicable 
for the foregoing manufacturing method of a semiconductor 
device. 

[0031] More specifically, this manufacturing apparatus has 
fixing means for fixing a semiconductor substrate, wherein a 



strip-shaped wall formed along the edge and a plurality of 
projections surrounded by this wall and having a height 
larger than the wall are formed on the upper surface of the 
fixing means. As a result, as described above, the 
semiconductor substrate can be fixed without a transverse 
slip or displacement, and a very satisfactory surface 
flatness is available. 

[0032] The difference in height between the projections and 
the wall can be appropriately selected, depending upon the 
depth of penetration of the projections into the back 
surface of the semiconductor substrate. Use of a height of 
the projections higher than the wall by 0.1 jam to 0.5 (am 
gives a result preferable in practice. 

[0033] The fixing means has a structure with a value of 
first shape index defined by L x L x P x ( 1 - v x v) / (a x E) 
of 0.0000013 to 0.000007 (cm) (where, E is a longitudinal 
modulus of elasticity (kg/cm ) of the semiconductor 
substrate); v is Poisson's ratio of the semiconductor 
substrate; and a is an effective radius (cm) of a contact 
portion produced by bringing said semiconductor substrate 
into contact with the projections arranged at intervals L 

(cm) under a pressure P (kg/cm 2 ) . This makes it possible to 
achieve penetration of the projections into the back surface 
of the substrate without causing a change in surface shape 
of the substrate. 



[0034] The wall has a height lower than the height of said 
projections by Ah = 73917 xLxLxPx ( (1 - v 0 x v 0 ) /E 0 + 
(1 - v x v) /E) /a - 0.0063 (where, L is the arrangement 
interval of wall (cm) ; 2a is the width of the wall (cm) ; E 0 
is the longitudinal modulus of elasticity of the projections 
and the wall (kg/cm 2 ); v 0 is Poisson's ratio of the 
projections and the wall; E is the longitudinal modulus of 
elasticity of the semiconductor substrate (kg/cm 2 ); v is 
Poisson's ratio of said semiconductor substrate; and a is 
the effective radius (cm) of a contact portion produced upon 
bringing the semiconductor substrate, the wall and the 
projections of an arrangement interval L into contact by 
pressing under a pressure P(kg/cm)), and this is desirable 
in practice. 

[0035] The fixing means having means to evacuate a gap 
between the back surface of the semiconductor substrate and 
the fixing table to cause the semiconductor substrate to be . 
attracted onto said fixing means can be provided on the 
fixing table. 

[0036] By constructing a projecting exposure apparatus by 
use of a fixing table having the aforementioned wall and 
projections, a very excellent projection exposure apparatus 
is obtained. More specifically, the projecting exposure 
apparatus comprises an optical system for projection- 
exposing the pattern of an original mask onto a photo-resist 
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film formed on a semiconductor substrate, a fixing table for 
fixing said semiconductor device onto the surface thereof, 
an X moving platform, a Y moving platform and a Z moving 
platform for causing movement of said fixing table in the X- 
axis direction, the Y-axis direction and the Z-axis 
direction; wherein a strip-shaped wall formed along an edge 
of the upper surface of said fixing table and a plurality of 
projections higher in height than said wall, surrounded by 
said wall are formed on the upper surface of said fixing 
table. 
[0037] 

[Made for Carrying Out the Invention] The aforementioned 
semiconductor substrate can be fixed by any of the following 
methods: (1) causing compression-elastic deformation of the 
contact portion of the back surface of the substrate by the 
tips of the projections in contact with the back surface of 
the semiconductor substrate, and covering the tips near the 
contact portion between the substrate back surface and the 
tips so that the tips penetrate into the back surface of the 
semiconductor substrate; (2) fixing the semiconductor 
substrate by causing deformation of the back surface of the 
semiconductor substrate at the tips of the projections so 
that the tips of the projections penetrate into the back 
surface of the semiconductor substrate by a depth of 0.1 to 
0.5 |im from the contact position of the wall and the back 
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surface of the semiconductor substrate; (3) evacuating the 

# 

surroundings of the plurality of projections to adsorb the 
back surface of the semiconductor substrate to cause contact 
and fix it; (4) causing compression-elastic deformation and 
fixing of the contact portion of the back surface of the 
semiconductor substrate at the tips of the projections in 
contact with the back surface of the semiconductor 
substrate; measuring the flatness of the surface of the 
semiconductor substrate and comparing the result with 
prescribed flatness data; and controlling and fixing the 
shape of the semiconductor substrate surface so that the 
flatness of the semiconductor substrate surface is within 
the range of the prescribed flatness; (5) fixing the 
semiconductor substrate by causing compression-elastic 
deformation of the contact portion of the back surface of 
the semiconductor substrate; measuring the flatness of the 
semiconductor substrate surface and comparing the result 
with prescribed flatness data; increasing or reducing the 
height of the projections on the basis of the result of 
comparison; and fixing the substrate by controlling the 
height of the projections so that -the surface shape of the 
semiconductor substrate is within a range of a prescribed 
shape; (6) causing deformation of the fixing table having a 
plurality of projections and fixing the substrate by 
correcting the flatness of the semiconductor substrate 



- 22 - 



within a- range of ±2 jam; and (7) deforming the fixing table 
having a plurality of projections, and fixing it so that the 
distance between the semiconductor substrate surface and 
working means performing a prescribed working of the 
substrate surface is within a range of ±2 |im. 
[0038] Any of the following working processes is 

w 

applicable: (1) forming various patterns necessary for the 
manufacture of a semiconductor device on a photosensitive 
agent film formed on the surface of the semiconductor 
substrate by the exposing method; (2) depositing a desired 
material onto the surface of the semiconductor substrate; 

(3) forming desired patterns on the surface of the 
semiconductor substrate by etching; (4) flattening at least 
partially the patterns formed on the surface of the 
semiconductor substrate; (5) flattening the surface of the 
semiconductor substrate by chemical mechanical polishing; 

(5) flattening the semiconductor substrate surface by 
chemical mechanical polishing using a grindstone; (6) 
causing a fluid to present on the back surface of the 
semiconductor substrate surface and accomplishing flattening 
by controlling the pressure of this fluid exerting on the 
back of the substrate in response to the position of the 
back surface of the semiconductor substrate; and (7) 
increasing the tack-pressure acting on the back surface of 
the semiconductor substrate; curving the substrate; and 
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flattening the surface by controlling the displacement in 
this state. 

[0039] The entire area of the semiconductor substrate 
except for the already tapered outer periphery is kept at a 
flatness under 0.1 }xm per 10 mm in the circumferential 
direction. A variation of the amount of working produced in 
the circumferential direction is effectively prevented upon 

■ 

chemically polishing while causing mutual rotation of the 
polishing member and the semiconductor substrate. Since the 
curvature of a spherical surface on a concentric circle of 
the semiconductor substrate surface is controllable, the 
dispersion of the amount of working in a concentric shape 
produced in the radial direction can be removed. 
[0040] As a result, it becomes possible to control from 
time to time the working rate of the semiconductor substrate 
and the polishing member upon chemical polishing. It is 
therefore possible to accomplish flattening by polishing 
only convexities of various patterns formed on the surface 
of the semiconductor substrate without causing flaws or 
working unevenness on the surface of the semiconductor 
substrate, thus permitting manufacture of a high-performance 
semiconductor device. 

[0041] In the present invention, a material for the fixing 
table can be appropriately selected, for example, from 
aluminum, stainless steel and ceramics. An inclination of 



the tip of the projection is appropriately selected within a 
range from 30° to 60 °, a distance between two neighboring 
projections, from 1 to 3 mm, and a width of the wall, from a 
range from 0.1 to 1.5' mm. 
[0042] 

[Embpdiments] <Embodiment 1> . Fig. 1 illustrates a first 
example of the present invention: Fig. 1(a) shows an outline 
of plan view of the fixing table of the semiconductor 
substrate; and Fig. 1(b), an outline of the side section. 
As is clear from Fig. 1, in the fixing table 1 of this 
example, a plurality of projections 3 and a suction pole 4 
are provided within an area surrounded by a wall 2, and the 
WaTl 2 is composed of a groove 5 and a suction hole 6. In 
Fig. 1(b), reference numeral 2a represents an effective 
diameter of a tip of projection 3, L, an arrangement pitch, 
and 2a, a tip width of the wall; and the wall 2 has a 
structure having a height smaller than the projections 3 by 
Ah. 

[0043] A schematic partially enlarged sectional view of the 
contact state of the plurality of projections of the fixing 
table 1 and the semiconductor substrate 10 in this example 
is illustrated in Fig. 30. As is clear from Fig. 30, the 
leading end of the wall (not shown) of the fixing table 1 
comes into contact with the back surface of the 
semiconductor substrate 10 at the position of the summit 



line 361 of the roughness curve 360 of the back surface of 
the semiconductor substrate 10, and the tips 365 of the 
projections 364 come into contact with the back surface of 
the semiconductor substrate 10. at a position closer to the 
trough line 362 from the summit line 361 of the roughness 
curve 360 of the back surface of the semiconductor substrate 
10. In a state in which the tips 365 of the projections 364 
penetrate into the back surface of the semiconductor 
substrate 10, i.e;:, in a state in which they penetrate 
deeper than the summit line 361 of the roughness curve of 
the back surface of the semiconductor substrate 10, the 
semiconductor substrate 10 is fixed, and a semiconductor 
device is manufactured by treating the surface not shown of 
the semiconductor substrate 10. 

[0044] A typical result of measurement of properties of the 
fixing table of this example shown in Fig. 1 is illustrated 
in Fig. 2. The arrangement pitch L of the projection 3 is 
represented on the abscissa, and the amount of penetration 
resulting from elastic deformation of the semiconductor 
substrate, on the- ordinate . The effective radius a of the 
tip of projection was varied as a parameter. The 
semiconductor substrate was sucked under a gage pressure of 
0.6 kg/cn\2. " At an observing point 390, for example, 
penetration was 0.3 [\m. 

[0045] Fig. 3 illustrates a typical result of measurement 



of the properties of the fixing table of the present 
invention under conditions including a contact radius of 75 
yua, an arrangement pitch of 0.2 cm, E 0 = 2.1 x 10 (kg/cm ), 
and v 0 = 0.33, representing the result of determination of 
alignment error of the pattern in a reducing projection 
exposure apparatus. The abscissa represents the amount of 
penetration of the projections into the semiconductor 
substrate, and the ordinate, the ratio of alignment error. 
This result permitted confirmation that, by causing 
penetration of the tips of projections into the back surface 
of the semiconductor substrate for more than 0.1 jam, it is 
possible to improve the alignment accuracy through 
prevention of transverse shift of the semiconductor 
substrate caused by accumulation of exposure-irradiation 
energy. The upper limit of the amount of penetration into 

m 

the back surface of the semiconductor substrate depends upon 
the effect of the amount of penetration on the back surface 
of the semiconductor substrate or upon the range within 
which no plastic deformation of the back surface of the 
semiconductor substrate is caused: it was confirmed that an 
amount of penetration of 0.1 to 0.5 jim is optimum for the 
maintenance of the semiconductor substrate back surface. 
[0046] Fig. 4 illustrates a typical property diagram for 
regulating the shape of the fixing table of the present 
invention. Upon using a fixing table having a plurality of 



projections, evacuating the surroundings of the projections 
to cause the semiconductor' substrate to come into contact 
with the projections, and thus sucking and fixing the 
semiconductor substrate, with parameters including the 
longitudinal modulus of elasticity E (kg/cm ) of the 

* 

semiconductor substrate, Poisson's ratio v, the arrangement 
interval L (cm) of the projections, and the effective radius 
a (cm) of the contact portion where the projections and the 
semiconductor substrate are in contact under the pressure P 

(kg/cm 2 ) , by adopting a value of first shape index 1 defined 
by a relation: LxLxPx ( 1 - v x v) / (a x E) within a 
range from 0.0000013 to 0.000007 (cm), an optimum amount of 
concavities of the semiconductor substrate is obtained. 

[0047] In other words, it was confirmed that, on the 
assumption of the longitudinal modulus of elasticity E 

(kg/cm 2 ) of the semiconductor substrate, Poisson's ratio v, 
the arrangement interval L (cm) of the projections, and the 
effective radius a (cm) of the contact portion where the 
projections and the semiconductor substrate are in contact 
under the pressure P (kg/cm 2 ), a fixing table having a value 
of shape index 1 determinable from LxLxPx (1 - v x 
v)/(a x E) within a range from 0.0000013 to 0.000007 (cm) 
can prevent a transverse shift of the semiconductor 
substrate and does not affect the surface shape of the 
semiconductor substrate. The observing point 390 in Fig. 4 
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is based on the same condition as the observing point shown 
in Fig. 2. 

[0048] A typical result of measurement of another property 
of the fixing table of the present invention is illustrated 
in Fig. 5. The abscissa represents the arrangement pitch L 
of the projections, and the ordinate, the relative 
difference in surface height of the semiconductor substrate 
supported by the wall and the projections. The effective 
radius a of the projection at its tip and the wall width 2a 
were varied as parameters, and the semiconductor substrate 
was attracted under a gage pressure of 0.6 kg/cm . In Fig. 
5, the observing point 391 represents an offset amount upon 
fixing a semiconductor substrate of E = 7.31 x 10 (kg/cm ) 
and v = 0.17 on a fixing table having a contact radius of 75 
(am, an arrangement pitch of 0.2 cm, E 0 = 2.1 x 10 (kg/cm ), 
and v 0 = 0 . 33 . 

[0049] Another example of property diagram regulating the 
shape of the fixing table of the present invention is 
illustrated in Fig. 6. This is a second shape 
characteristic view showing the method for determining the 
amount of steps, i.e., the offset amount, in a case where 
the height of the wall is set at a value smaller than the 
height of the projections in advance for the purpose of 
eliminating the relative difference in height of the 
semiconductor substrate surface caused by the difference in 
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contact area between the wall and the projections- It was 
confirmed that, when sucking and fixing a semiconductor 
substrate,^ by using a fixing table having a plurality of 
projections, by bringing the semiconductor substrate into 
contact with the projections through evacuation of the 
surroundings of the projections, if the longitudinal modulus 

■ 2 

of elasticity of projections and wall is Eo (kg/cm ), 
Poisson's ratio is v 0 , the longitudinal modulus of elasticity 
of the semiconductor substrate is E (kg/cm 2 ), Poisson's . 
ratio is v, the width of the wall is 2a (cm) , the 
arrangement interval is L (cm) , and the effective radius of 
the contact portion produced by pressure-contact of the 
semiconductor substrate with the projections under a 
pressure P (kg/cm 2 ) is a (cm), it suffices to select a 
height of the wall smaller than the height of the 
projections by Ah as defined by the relationship: the offset 
amount Ah = 73917 xLxLxPx ((1 - v 0 x v 0 ) /E 0 + (1 - v x 
v)/E)/a - 0.0063. 

[0050] The arrow in Fig. 6 represents a typical designing 
method and. shows that, under conditions including E 0 = 2 . 1 x 
10 6 (kg/cm 2 ), v 0 = 0.33, E = 7.31 x 10 5 (kg/cm 2 ), v = 0.17, L 
= 0.2 (cm), P = 1 (kg/cm 2 ), and 2a = 0.015 (cm), it suffices 
to set a height offset amount relative to the tips of the 
projections equal to Ah = 0.4 (jim) . This agreed with the - 
observing point 391, the condition shown in Fig. 5. As 
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described above, by suction-fixing the semiconductor 
substrate on an adsorption-fixing table in which the 
position of the contact portion of the wall is lower in 
height than the position of the contact portion of the 
projections by Ah, deterioration of flatness could be 
prevented over the entire area of the surface of the 
semiconductor substrate supported by the wall and the 
projections. 

* 

[0051] When using a material other than that in this 
example, or the structural size is different, an offset 
amount Ah can be determined by calculating a shape index 2 
on the basis of the material and the size, and determining a 
point in agreement on the characteristic curve shown in Fig. 
6. 

[0052] It is possible to design a structure of an offset 
amount of a value within a range of a prescribed allowable 
range, by taking into account a working error in design or a 
safety factor apart from a value determined from the 
characteristic diagrams of Fig. 4 or Fig. 6 shown in this 
example, and it is evident that such a design is included 
within the scope of the present invention. 
[0053] <Embodiment 2> Fig. 7 illustrates a schematic 
sectional structure of the second embodiment of the present 
invention. A fixing table 1 is installed on a Z moving 
table 11. A semiconductor substrate 10 is placed on the 
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fixing table 1. When the area in which a plurality of 
projections are formed and the area of the groove 5 of the 
wall are evacuated by evacuating means not shown from 
suction holes 4 and 6 via pipes 12 and 13 into a vacuum, the 
semiconductor substrate 10 is fixed in a state in which the 
tips of the projections 3 penetrate into the back surface of 
the semiconductor substrate by a prescribed amount. Since 
the height of the leading end of the wall 2 having a 
different amount of penetration is lower than the 
projections by the amount of offset, the semiconductor 
substrate can be flatly sucked and fixed over the entire 
area of the semiconductor substrate except for the already 
tapered outer peripheral end 15. 

[0054] The manufacturing method of a semiconductor device 
using the moving table shown in Fig. 7 will now be described 
with reference to Fig. 31. The projecting exposure 
apparatus of this example mainly comprises a reduction 
projecting lens 300, a light source 302, a condenser lens 
303, an original image mask 304, an X -moving table 305, a Y- 
moving table 306, a Z-moving table 11, and a fixing table 1. 
Various patterns of a semiconductor device are manufactured 
by projecting and forming latent images of patterns of the 
original image mask onto a photosensitive agent coated on 
the surface of the semiconductor substrate 10 on the fixing 
table. Fig. 31 illustrates only the semiconductor substrate 
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10 and the fixing table 1. 

[0055] In this manufacturing method, a pattern is exposed 
via a reticle onto the surface of the semiconductor 
substrate. The projections penetrating into the 
semiconductor substrate 10 permitted prevention of 
occurrence of an alignment error caused by thermal expansion 
resulting from accumulation of exposure-irradiation energy, 
thereby making it possible to manufacture of a high- 
performance semiconductor device. In this example, 
penetration of the projections into the back surface of the 
semiconductor substrate was confirmed to provide a function 
of preventing a transverse shift of the semiconductor 
substrate caused by thermal expansion as well as improvement 
of a function of dissipating the heat accumulated in the 
semiconductor substrate to the fixing table, leading to 
improvement of the alignment accuracy through synergetic 
effect of these advantages. 

[0056] <Embodiment 3> The third embodiment of the present 
invention will now be described with reference to Fig. 8. 
As is clear from Fig. 8, in this Example, an attachment 
table 20 having a support for spherical guidance and a 
fixing table are provided. A semiconductor substrate 10 
fixed to the fixing table 1 is brought closer to polishing 
means 22, and the surface of the semiconductor substrate 10 
is flattened through chemical polishing by a prescribed 
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amount . 

[0057] Through evacuating means (not shown) connected to 
piping connected to the suction hole of the fixing table 1, 
the area having a plurality of projections provided in the 
fixing table 1 and the area of groove of the wall are 
evacuated to vacuum, thus fixing the semiconductor substrate 
10 by causing the tips of the plurality of projections to 
penetrate into the back surface of the semiconductor 
substrate 10. The semiconductor substrate 10 rotates around 
the axis 24 under the .action of rotating means (not shown) , 
and the amount of load in the axial 24 direction is 
controlled by loading means (not shown) . Polishing means 22 
is installed on a rotating table. 23, and revolves around an 
axis 25. A prescribed working liquid is fed by feeding 
means (not shown). The polishing means 22 and the surface 
thereof are covered with the working liquid by water 
retaining means 26 and are wetted. The interface at which 
the semiconductor substrate 10 and the polishing means 22 
come into contact with each other and the gap is filled with 
the working liquid. 

[0058] In the configuration of this Example, the rotational 
center of the spherical seat of the attachment table 20 is 
positioned on the surface of the semiconductor substrate 10. 
The surface of the semiconductor substrate 10 is therefore 
free from the effect of moment caused by the contact between 
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the semiconductor substrate 10 and the polishing means 22 
under the posture control so as to follow the polishing 
means 22. 

[0059] <Embodiment 4> The Example 4 of the present 
invention covers a case where the surface of a vertically 
supported semiconductor substrate is treated, and will be 
described here with reference to Figs. 9 and 10. 

[0060] As shown in Fig. 9, a fixing table 1 is installed on 
an attachment table 30 rotatable at a high accuracy. The 
semiconductor substrate 10 is fixed on the fixing table 10 
by being sucked by evacuating means (not shown) via 
evacuating holes 31 and 32, and rotated at a high accuracy 
around a shaft 33. 

[0061] Polishing means 34 such as a grindstone arranged on 
an attachment table 35 rotatable similarly at a high 
accuracy is moved at a high accuracy in the shaft 36 
direction while causing it to rotate around a shaft 36 at a 
high speed and at a high accuracy, closer to the surface of 
the semiconductor substrate 10, and the surface of the 
semiconductor substrate 10 is worked by shaking it in the 
radial direction. Upon this working, a prescribed working 
liquid is fed by feeding means (not shown) , and the 
polishing means 34 and the surface in the proximity are 
wetted by the working liquid. The interface between the 
semiconductor substrate 10 and the polishing means 34 and 



the gap are filled with the working liquid, thus ensuring 
satisfactory polishing. 

[0062] The cleaning process of the fixing table surface and 
the dressing process of the polishing means applied prior to 
polishing of the semiconductor substrate as described above 
will now be described with reference to Fig. 10. As shown 
in Fig. 10 , in order to remove or prevent deposition or 
accumulation of foreign matters on the leading ends of the 
projections and the wall of the fixing table 1, flattening, 
means 38 comprising a flat piece of marble is brought into 
contact, with a light load, with the leading ends of the 
projections and the wall of the fixing table 1 rotating 
around the shaft 33, and moved in the direction of diameter. 
The flattening means 38 is capable of slightly moving in the 
shaft 33 direction by an amount of offset which is the 
difference in height between the wall and the projections. 
While the cleaning process of the fixing table 1' can be 
accomplished while spraying the cleaning liquid or pure 
water, a dust cleaning effect was observed only by very 
lightly rubbing in a dry state in a usual case. 

[0063] On the other hand, dressing of the polishing means 
34 is accomplished by rotating the polishing means 34 around 
the shaft 36 at a high speed and a high accuracy in advance; 
sequentially moving a cemented carbide jig 37 such as 
diamond or carbide steel tool or a high-speed-rotating end 



mill in the direction of diameter at a prescribed notch 
depth to achieve a prescribed flatness, and roughing the 
feed amount in the diameter direction at a prescribed notch 
depth by use of the same cemented carbide jig, to spirally 
form fine grooves smaller than several hundred (jm on the 
surface of the flat-worked surface of the polishing means. 
A very remarkable advantage was confirmed of these fine 
grooves of reducing, upon working the semiconductor 
substrate, floating caused by dynamic pressure of the 
working liquid present in the gap between the semiconductor 
substrate and the polishing means or other unstable factors 
resulting in working speed unevenness such as adsorption to 
the grindstone surface and of promoting discharge of working 
residues, thus preventing occurrence of scratches and other 
flaws or defects. Particularly, grooves having a depth of 2 
jam to 100 |-im and a width of 10 jxm to 200 fim were optimum for 
keeping the highest working efficiency. 

[0064] <Embodiment 5> .The fifth embodiment of the present 
invention covers a case where the surface of a vertically 
held semiconductor substrate is treated, and will be 
described with reference to Figs. 11 and 12. 

[0065] As shown in Fig. 11, the semiconductor substrate 10 
is sucked and fixed by evacuating means (not shown) via 
evacuating holes 31 and 32 onto a fixing table 1 installed 
on an attachment table 30 rotatable at a high accuracy, and 



rotated around the shaft 33 at a high accuracy. A diamond 
tool or high-speed-rotating end mill or other cemented 
carbide jig 4 0 is sequentially moved in the diameter 
direction with a prescribed notch depth to polish the 
surface of the semiconductor substrate 10 by a prescribed 
amount for flat working. By feeding a polishing liquid of 
an appropriate pH (pH index) upon this working, it is 
possible to accomplish a chemical-mechanical polishing (CMP) 
by chemically forming a hydrated layer on the surface of the 
semiconductor substrate 10. 

[0066] A process for cleaning the surface of the fixing 
table 1 is carried out prior to working of the semiconductor 

* 

substrate 10. This cleaning process will now be described 
with reference to Fig. 12. For the purpose of preventing or 
removing deposition or accumulation of foreign matters on 
the leading ends of the projections and the wall of the 
fixing table 1, for example, flattening means 38 comprising 
a flat piece of marble is moved in the diameter direction 
while bringing it into contact under a light load with the 
leading ends of the projections or the wall of the outer 
periphery of the fixing table 1 rotating around the shaft 33 
[00 67] <Embodiment 6> The sixth embodiment of the present 
invention will be described with reference to Fig. 13. As 
in the aforementioned Example 3 shown in Fig. 8, after 
sucking and fixing a semiconductor substrate 10 onto the 



fixing table 1 installed on an attachment table 20 having a 
spherical seat, the semiconductor substrate 10 is sucked and 
fixed by means of the grooves 5 of the wall 2 of the outer 
periphery via the piping line 51. In this state, evacuation 
via the piping line 52 of the area having the installed 
projections was discontinued, and in contrast, a pressurized 
liquid was fed to cause deformation of the surface of the 
semiconductor substrate 10 into a downwardly convex shape, 
and a polishing treatment was conducted by controlling the 
gap containing the working liquid 53 between the 
semiconductor substrate 10 and the polishing means 50 within 
a range smaller than 2 |Jin. 

[0068] <Embodiment 7> The seventh embodiment of the 
present invention will now be described with reference to 
Figs, 14 and 15. A fixing table 1 is arranged on an 
attachment table 20 having a spherical seat via a plurality 
of independently expandable electrostrictive members 70. A 
semiconductor substrate 10 is sucked and fixed onto the 
fixing table 10 by evacuating via piping lines 51 and 52. 

[0069] Fig. 14 illustrates a state in which no voltage is 
impressed onto the plurality of electrostrictive members 70. 
Fig. 15 covers a case where from among the aforementioned 
plurality of electrostrictive members 70, the voltage is 
controlled so that the electrostrictive members 70 arranged 
in central portion have larger amounts of elongation. The 
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working efficiency can be improved by controlling the 
expansion/contraction amount of the plurality of 
electrostrictive members 70 so as to control the gap 
containing the working liquid 53 between the semiconductor 
substrate 10 and the polishing means 50 within 2 jam. 
Unstabilizing factors of the working speed such as a 
pressure increase or sucking action caused by the dynamic 
pressure upon working of semiconductor substrate 10, of the 
working liquid contained in the gap between the 
semiconductor substrate and the polishing means 50 are 
reduced, thus stabilizing the working speed, and promoting 
discharge of working residues. It was thus confirmed that 
occurrence of flaws such as scratches and other defects was 
largely prevented. 

[0070] The amount of control of elongation of the 
electrostrictive members may be increased as required. 
Control of the gap between the semiconductor substrate 10 
and the polishing means brings about a more remarkable 
effect for achieving a uniform working speed as compared 
with the control of flatness. Prior to bringing the 
semiconductor substrate 10 closer to the polishing means 50, 
working can be carried out with a shorter distance between 
the semiconductor substrate 10 and the polishing means 50 by 
monitoring the flatness of the surface of the semiconductor 
substrate 10 with an interference flatness meter using a 
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laser beam and controlling the entire area of the surface of 

the semiconductor substrate 10 except for the already 

tapered outer periphery and to a flatness within 0.1 |xm per 

10 mm in the circumferential direction. This permits prior 
» 

correction of minor surface irregularities in the 
circumferential direction smaller than 1 jxm intrinsic to the 
semiconductor substrate 10. Thus, only convexities of 
various patterns of the semiconductor device formed on the 
surface of the semiconductor substrate 10 could be polished 
by means of a hard grindstone without being affected by 
minor irregularities in the circumferential direction 
smaller than 1 Jim intrinsic to the semiconductor substrate 
10. 

[0071] Even when surface irregularities of a concentric 
shape remained in the radial direction, as shown in Figs. 13, 
15 and 17, the influence of surface irregularities in the 
concentric circular shape in the radial direction could be 
prevented from appearing as working unevenness by keeping 
the entire semiconductor substrate 10 in a substantially 
convex spherical surface shape having a center portion of 
about 2* nm, controlling the posture thereof by changing the 
inclination angle of the axis following a precession, and 
thus carrying out polishing. 

[0072] <Embodiment 8> The eighth embodiment will now be 
described with reference to Figs. 16 and 17. A 

- 41 - 



semiconductor substrate 10 is sucked and fixed via piping 
lines 51 and 52 onto a fixing table 1 installed on an 
attachment table 20 having a spherical surface seat by means 
of outer periphery fixing means 80 and sealing means 81. A 
pressurized gas can be introduced and discharged via a 
piping line 83 provided on the back of the fixing table 1. 
The pressurized gas can be controlled independently of an 
exhaust system passing through the piping lines 51 and 52 by 
sealing means 84 and 85. 

[0073] Fig. 16 illustrates a state in which the pressurized 
gas is not fed to the back of the fixing table; and Fig. 17 
illustrates a case where the pressurized gas is fed to the 
back of the fixing table 1. In this example as well, as in 
the aforementioned seventh embodiment, a preferable result 
was obtained by controlling the pressurized gas to the back 
of the fixing table 1, and keeping the gas containing the 
working liquid 53 between the semiconductor substrate 10 and 
the polishing means 50 within 2 jim. 

[0074] <Embodiment 9> The ninth embodiment of the present 
invention will now be described with reference to Figs. 18, 
19 and 20. As shown in Fig. 18, a fixing table is rotatable 
around an axis perpendicular to the paper by means of an 
arcuate member 101 provided on an attachment table 100, 
rotation guiding means of arcuate members 102 and 103 and 
restraining means of winding members 104 and 105 such as 
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steel belts. Further, it is rotatable around an axis 

perpendicular to the paper of Fig. 19 by means of an arcuate 

member 111, rotation guiding means of arcuate members 112 

and 113, and restraining means of winding members 114 and 

115 such as steel belts. The fixing table can revolve along 

a spherical surface around the interface between the 

semiconductor substrate 10 and the polishing means 50. 

[0075] Fig. 20 illustrates the principle of the rotation 

guiding means and the restraining means, and shows a case 

where the arcuate members 101 and 102 are operated by means 

of the winding member 104. Smaller-diameter cylinders 125 

and 126 have shafts 127 and 128 common with the arcuate 

members 101 and 102, respectively. The shafts 127 and 128 

are in parallel with each other by arcuate members (not 

shown) having the same structure provided in a pair. The 

winding members 114 of the cylinders 121 and 122 are wound 

crosswise so as to form substantially an S shape. Although 

not shown, these winding members are also provided in a pair 

and are fixed so as to be stretched in tension. An 

attracting force represented by the arrow 124 is therefore 

produced between the shafts 127 and 128. As a result, the 

arcuate members 101 and 102 come into contact with each 

other at a contact portion 123, and can rotate smoothly 

without mutual slippage. The shaft 127 is fixed to the 

■ 

attachment table 100 via the arcuate member 10.1. The shaft 



128 of the arcuate member 102 is fixed to the arcuate membe 
111 serving as a second attachment member via a well-known 
revolving bearing. The shaft of the arcuate member 103 as 
well is fixed to the arcuate member 111. The shafts of the 
arcuate members 112 and 113 are also fixed to a revolving 
shaft 107 of the fixing table 1 similarly via a well-known 
revolving bearing, and can rotate around the shaft 106. 
Motion of the fixing table during working can be stabilized 
by setting the center position of the space of arch of the 
arcuate members 101 and 111 at the interface position 
between the semiconductor substrate 10 and the polishing 
member 50 . 

[0076] In the configuration of this Example, it is possibl 
to smoothly achieve a precession of the surface of the 
semiconductor substrate 10 while maintaining a high bound 
rigidity in the shaft 106 direction without the need to 
carry out a delicate control of the gap or the sliding 
resistance, thus providing an advantage of permitting high- 
accuracy chemical polishing treatment. 

[0077] <Embodiment 10> Figs. 21 and 22 illustrate the 
tenth embodiment of the present invention, and covers a 
typical simple structure capable of smoothly achieving 
precession of the surface of a semiconductor substrate. 
Arcuate members 121 and 122 provided on an attachment table 
120 can rotate around a shaft 124 by a rotation guiding 



means and restraining means of winding member 123 such as a 
steel belt, and further, arcuate members 131 and 132 can 
rotate around a shaft 134 by rotation guiding means and 
restraining means of the winding member 133 such as a steel 
belt. This permits free revolution of the semiconductor 
substrate 10 in an arbitrary direction. 

[0078] The restraining means 123 and 133 in this embodiment 
have a structure in which winding members in an odd number 
are wound in directions of mutual crossing with a pair of 
arcuate members in between. It is therefore possible to 
prevent occurrence of a moment which impairs parallelism of 
shafts in parallel with each other of the arcuate members 
upon applying a tension to the winding member, thereby 
permitting easy assembly adjustment. Further, in the case 
of this Example, rotation around a single shaft is made 
possible by a pair of arcuate members as in the arcuate 
members T21 and 122. The arcuate members can therefore be 
installed on a revolving shaft 127 around the attachment 
tables 120 and 130 and the shaft 126. As a result, the 
structure can be made simpler, leading to a lighter weight, 
improving the response of the precession property upon 
working, thus permitting high-accuracy chemical polishing. 

[0079] <Embodiment 11> This embodiment covers a case where 
the present invention is applied to a well-known 
manufacturing method or working of, for example, a DRAM 



(Dynamic Random Access Memory) described in the monthly 
Semiconductor World, extra number "'94 Latest Semiconductor 
Process Technologies", pp. 23-31. 

[0080] Fig. 23 is a process diagram illustrating the 
manufacturing method of a semiconductor device of this 
embodiment. As is well known, a semiconductor device such 
as a DRAM is usually manufactured by repeating such 
processes as formation of steps on a semiconductor substrate 
formation of a well, isolation, formation of transistor, 
formation of bit lines, formation of capacitors, and 
formation of wiring lines. These processes are composed by 
appropriately combining exposure treatment, etching, heat 
treatment (oxidation, annealing, diffusion), ion injection, 
thin-film forming treatment (CVD, sputtering, vapor 
deposition, etc.), cleaning (resist removal, cleaning by a 
solution) and inspections. 

[0081] Fig. 23 illustrates examples of bit line formation 
and capacitor formation from among known DRAM manufacturing 
processes. It particularly shows an outline. of a sectional 
structure in a process in which the element structure varies 
The right-hand views show sectional structures of the memory 
cell, and left-hand views show sectional structures, of 
peripheral CMOS portion. 

[0082] Main treatments are the following 25 processes: '„ 
treatment 1: deposition of Si0 2 film; treatment 2: exposure; 



treatment 3: etching (Fig. 23a); treatment 4: Si0 2 film 
deposition; treatment 5: polycide film deposition; treatment 
6: exposure (bit line) ; treatment 7: etching (Fig. 23b); 
treatment 8.: Si0 2 film deposition; treatment 9: Si3N4 film 
deposition; treatment 10: SiC>2 film deposition (Fig. 23c); 
treatment 11: exposure; treatment 12: etching; treatment 13: 
formation of poly-Si (accumulation electrode) film; 
treatment 14: Si0 2 deposition; treatment 15: etching (Fig. 
23d); treatment 16: poly-Si (accumulation electrode) film 
formation (Fig. 23e) ; treatment 17: Si0 2 film depositions- 
treatment 18: etching; treatment 19: etching of poly-Si 
film; treatment 20: etching of Si0 2 film; treatment 21: 
etching of Si0 3 N 4 film; treatment 22: forming of Ta 2 0 5 film 
(capacitor insulating film); treatment 23: formation of W 
(poly-Si) film (Fig. 23g) ; treatment 24: exposure (plate); 
and treatment 25: etching. 

[0083] Prior to the aforementioned deposition of Si0 2 film, 
deposition of poly-Si film, deposition of Si 3 N 4 film, etching 
of poly-Si film, etching of Si0 2 film, etching of Si3N 4 film, 
formation of Ta 2 0 5 film and formation of W film, a chemical- 
mechanical polishing treatment was performed by use of the 
fixing table of the present invention to flatten the stepped 
patterns to a flatness smaller than the focal depth of the 
exposure unit, and then, an exposure treatment was carried 
out without an alignment error by means of an exposure unit 



using the fixing table of the present invention. A high- 
performance and high-reliability semiconductor device could 
thus easily be formed. 

[0084] In Fig. 23, reference numeral 201 represents a 
semiconductor substrate; 202, a resist; 203, an SiC>2 film 

(passivation film); 204, an Si 3 N 4 film; 205, an n + layer; 206, 
a p + layer; 207, a poly-Si (polycide) film; 208, an Si0 2 
film; 209, an Si 3 N 4 film; 210, an Si0 2 film; 211, a poly-Si 
film; 212, an Si0 2 film; 213 and 214, poly-Si films; 215, a 
Ta 2 0 5 film; and 216, a W (poly-Si) film. 

[0085] <Embodiment 12> Fig. 24 is a bird's eye schematic 
sectional view illustrating the manufacturing method of a 
semiconductor device of the twelfth embodiment of the 
present invention. As shown in Fig. 24(a), an interlayer 
insulating film 221 comprising Si0 2 or the like having a 
thickness corresponding to wiring layer on a semiconductor 
substrate (not shown) having a surface flattening-treated by 
a chemical-mechanical polishing treatment using the present 
invention. 

[0086] As shown in Fig. 24 (b) , for the purpose of ensuring 
a sufficient etching accuracy upon forming wiring grooves, 
an etching stop layer 220 comprising Si 3 N 4 was formed. After 
forming a resist film 222 by a known coating method, the 
semiconductor substrate was placed on the fixing table of 
the present invention, and a wiring groove pattern was 
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exposure-transferred onto the resist film 222. After 
depositing the resist film 222, the thus formed resist was 
used as a mask for etching, and as shown in Fig. 24 (c) , a 
wiring forming area 223 was formed. 

[0087] After forming a resist film 224 again on the 
semiconductor substrate, a connecting hole pattern was 
exposure-transferred on the semiconductor substrate placed 
on the fixing table. The resist film 224 was developed. 
With the formed resist pattern as a mask, etching was 
performed, and as shown in Fig. 24(d), a connecting hole 225 
was formed. 

[0088] After removing the resist pattern, a metal such as W 
or Cu is filled into the connecting hole 225. By applying 
the chemical-mechanical polishing treatment of the present 
invention to the semiconductor substrate surface to 
accomplish flattening thereof. Thus, as shown in Fig. 24(e) 
a wiring line 226 and a wiring plug 227 for connecting this 
wiring line 226 and wiring line of the lower layer (not 
shown) were formed. 

[0089] By applying and repeating the above-mentioned 
processes as required, various semiconductor devices having 
fine multi-layer wiring layers could be easily manufactured 
at a high accuracy. 

[0090] <Embodiment 13> The thirteenth embodiment of the 
present invention covers a case of a manufacturing method of 



a semiconductor device using an organic SOG film, one of the 
low-dielectric-constant insulating films for minimizing the 
inter-wiring capacity. This will be described with 
reference to Fig. 25. 

[0091] As shown in Fig. 25(a), after forming a metal wiring 
line 230 such as Al on the semiconductor substrate, an Si0 2 
film 231 was formed as a substrate cover film, and further, 
as shown in Fig. 25(b), an organic SOG film 232 was formed 
by a known coating method. 

[0092] After forming a flat surface 233 as shown in Fig. 
25(c) through a chemical-mechanical polishing treatment of 
the present invention applied to this semiconductor 
substrate surface, an oxide film 234 serving as a cap was 
formed, as shown in Fig. 25(d) to impart the oxygen plasma 
resistance . 

[0093] After forming a resist film 235 as shown in Fig. 
25(e), the semiconductor substrate was placed on the fixing 
table of the present invention, and a connecting hole 
pattern was exposure-transferred by a known lithographic 
technology. The resist film 235 was developed, and with the 
formed resist pattern as a mask, etching was applied to form 
a connecting hole 236, thus exposing the surface of the 
aforementioned metal wiring line 230. 

[0094] A well-known low-pressure oxygen RIE treatment 237 
was applied, and as shown in Fig. 25(f), an oxygen layer 238 



having a thickness of 10 nm was formed on the surface of a 
viahole 239 which is a hole in the organic SOG layer. As 
shown in Fig. 25(g), the resist film 235 was removed. After 
filling the viahole 239 with a metal, furthermore, a 
-flattening treatment was conducted through the chemical- 
mechanical polishing of the present invention. The organic 
SOG film 232, being covered by the oxide film 234 or an 
oxide layer 238, is resistant to an oxygen plasma treatment, 
and can serve as a stopper upon applying the flattening 
treatment through a chemical-mechanical polishing, thus 
improving the accuracy of the flattening working. As a 

* 

result, a high-performance semiconductor device could easily 
be manufactured. 

[0095] <Embodiment 14> The fourteenth embodiment of the 
present invention will now be described with reference to 
Fig. 26. As shown in Fig. 26(a), a semiconductor substrate 
10 is sucked and fixed onto a fixing table 301 installed on 
an attachment table 330 rotatable at a high accuracy by 
evacuating means (not shown) via exhaust holes 331 and 332. 
[0096] As shown in Fig. 26(b), a fluidized medium 350 was 
supplied to a gap where the projections or the wall of the 
fixing table 301 were not in contact with the back surface 
of the semiconductor substrate 10. The medium 350 filling 
the gap was solidified by cooling or heating to a prescribed 
temperature. After thus increasing the fixing force of the 



back surface of the semiconductor substrate 10, it was 
rotated at a high accuracy around the shaft 333. Polishing 
means 334 such as a grindstone installed on the attachment 
table 335 rotatable at a high accuracy was moved at a high 
accuracy in the shaft 336 direction while rotating it around 
the shaft 336 at a high speed and at a high accuracy, 
bringing it closer to the surface of the semiconductor 
substrate 10. Simultaneously, it was swung in the radial 
direction, and as shown in Fig. 26(c), the surface of the 
semiconductor substrate was polished. Upon polishing, a 
prescribed working liquid was fed from feeding means (not 
shown) . The polishing means 334 and its surface were wetted 
by the working liquid, and the contact interface between the 
semiconductor substrate 10* and the polishing means 334 and 
the gap was filled with the working liquid during polishing. 
[0097] Applicable media for cooling for solidification 
include potassium stearate, sodium stearate, ammonium 
stearate, potassium octilate, sodium octilate, ammonium 
octilate, potassium laurylate, sodium laurylate, and 
ammonium laurylate, as described in Japanese Unexamined 
Patent Application Publication No. 9-7986. Deaerated water 
containing any of these surfactants in 20 to 60 vol.% is 
applicable. A side-chain crystallizable polymer or a main- 
chain crystallizable polymer as described in Japanese 
Unexamined Patent Application Publication No. 9-208924 is 
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applicable as a medium to be solidified by heating. It is 
also possible to use powder such as a magnetic particle by 
controlling the fluidity by magnetic field or controlling a 
medium of which the viscosity varies with electric field by 
electric field. 

[0098] By using such a solidifiable liquid medium, 
solidification could be achieved by filling a space between 
the fixing table and the rugged surface of about several 
tens of nm on the back surface of the semiconductor 
substrate which could not be in sufficient contact with the 
projections of the fixing table, with this medium. As a 
result, slight deformation of the semiconductor substrate 
caused by the load from the surface thereof could be 
prevented, and it was possible .to keep the entire surface 
area of the semiconductor substrate except for the already 
tapered outer peripheral end at a flatness within 0.1 \xrcv pe 
10 mm in the circumferential direction, thus improving the 
treatment accuracy of the surface of the semiconductor 
substrate. After application of latent image forming and 
flattening, the semiconductor substrate could be separated 
from the fixing table and conveyed by fluidizing the medium 
through heating or cooling to a temperature other than the 
above-mentioned solidification temperature . 
[0099] <Embodiment 15> The fifteenth embodiment of the 
present invention will now be described with reference to 
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Figs. 27 and 28. According to the study carried out by the 
present inventors, in the chemical polishing process using a 
relatively hard grindstone as a polishing member, it was 
revealed that even convexities and concavities smaller than 
several tens of nm of the semiconductor substrate to be 
treated had an effect on the working accuracy. Particularly, 
when the thickness unevenness of the semiconductor substrate 
is larger than several tens of nm, a decrease in the 
flatness corresponding to the thickness unevenness occurs on 
the surface of the semiconductor substrate even by flatly 
fixing the semiconductor substrate relative to the back 
surface of the semiconductor substrate. The flatness of the 
surface of the semiconductor substrate can be corrected in 
any of the foregoing Examples. If, however, the 
semiconductor substrate is perfectly flat from the initial 
stage of processes of forming various patterns of the 
substrate, this would bring about important advantages in 
the performance improvement and cost reduction of the 
manufacturing apparatus and the manufacturing processes. 
The present embodiment presents a case where the surface and 
the back of the semiconductor substrate were kept at a 
flatness smaller than several nm and were worked to a 
perfect flatness during the initial stage of processes of 
forming various patterns of the semiconductor device. 
[0100] In Fig. 26, -the same treatments as in the 
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aforementioned fourteenth embodiment were performed, and in 
Fig. 27 , a semiconductor substrate 10 was sucked and fixed 
onto a fixing table 301 installed on an attachment table 330 
rotatable at a high accuracy. A fluidized medium 350 was 
supplied to a gap where the projections or the wall of the 
fixing table 301 were not in contact with a first surface 
367 of the semiconductor substrate 10. The medium 350 
filling the gap was solidified by cooling or heating to a 
prescribed temperature. After thus increasing the fixing 
holding force of the first surface 367 of the semiconductor 
substrate 10, it was rotated at a high accuracy around the 
shaft 333. 

[0101] Polishing means 334 such as a grindstone installed 
on the attachment table 335 rotatable at a high accuracy was 
moved at a high accuracy in the shaft 336 direction while 
rotating it around the shaft 336 at a high speed and at a 
high accuracy, bringing it closer to a second surface 368 of 
the semiconductor substrate 10. Simultaneously, it was 
swung in the radial direction, and the second surface of the 
semiconductor structure 10 was polished. A schematic 
enlarged sectional view of the portion immediately after 
working is illustrated in Fig. 28~a. As is clear from Fig. 
28-a, the solidifiable fluidized medium 350 fills the space 
of gap between the rugged sectional curve 360 of the first 
surface 367 of the semiconductor substrate 10 and the fixing 
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table 301 including its projections 364, and holds the 
semiconductor substrate. The second surface 368 of the ■ 
semiconductor substrate 10 was thus perfectly flatly worked. 
[0102] After perfectly flatly working the second surface 
368 of the semiconductor substrate 10, as shown in Fig. 
27(a), the second fixing table 1 was moved closer to the 
second surface of the semiconductor substrate 10 while 
holding the semiconductor substrate 10 on the fixing table 
301. The direction of the rotation shaft 33 of the fixing 
table 1 and the direction of the rotation shaft 333 of the 
fixing table 301 installed on the attachment table 30 
rotatable at a high accuracy were brought into agreement by 
means of a posture control mechanism (not shown) . The 
second surface of the semiconductor substrate 10 was caused 
to come into contact with the fixing table 1. After sucking 
and fixing the semiconductor substrate 10 by use of 
evacuating means (not shown) via exhaust holes 31 and 32, 
the medium 350 present between the fixing table 301 and the 
first surface of the semiconductor substrate 10 was 
fluidized to cancel the retaining force. As shown in Fig. 
27 (b) , the attachment table 301 and the attachment table 30 
were separated from each other, and the fixing table 301 was 
retreated. 

[0103] Polishing means 34 such as a grindstone installed on 
the attachment table 35 rotatable at a high accuracy was 
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moved at a high accuracy in the shaft 36 direction while 
rotating it around the. shaft 36 at a high speed and at a 
high accuracy, bringing it closer to the first surface 367 
of the semiconductor substrate 10. Simultaneously, it was 
swung in the radial direction, and the first surface 367 of 
the semiconductor substrate 10 was polished. The schematic 
enlarged sectional view of the portion immediately after 
polishing, given in Fig. 28(b), reveals that the first 
surface 369 of the semiconductor substrate 10 was perfectly 
flatly polished. 

[0104] As a result, both the first surface 369 and the 
second surface 368 of the semiconductor substrate 10 were 
perfectly flattened. This made it possible to accomplish 
various processes of the manufacture of semiconductor 
devices, without being affected by the deterioration of 
flatness associated with semiconductor substrates, at a high 
reproducibility, by placing a semiconductor substrate for a 
semiconductor device on the fixing table of the present 
invention, within a short period of time, while setting and 
keeping a flatness smaller than 0.1 jxm per 10 mm, thus 
opening up the way to possibility to manufacture of a high- 
performance semiconductor device at a low cost. 
[0105] <Embodiment 16> The sixteenth embodiment of the 
present invention covers a manufacturing method of a 
semiconductor device using a polishing tape 370 holding 
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grinding particles as means for polishing, and will be 
described with reference to Fig. 29. Fig. 29(a) is a side 
view, and Fig. 19(b) is a plan view. 

[0106] As in the case shown in Fig. 26, a semiconductor 
substrate 10 was sucked and fixed onto a fixing table 301 
installed on an attachment table 330 rotatable at a high 
accuracy by use of evacuating means (not shown) via exhaust 
holes 331 and 332. A fluidized medium 350 was supplied to a 
gap where the projections and the wall of the fixing table 
301 were not in contact with the first surface of the 
semiconductor substrate 10. The medium 350 filling the gap 
was cooled to a prescribed temperature for solidification to 
increase the fixing holding force of the first surface 367 
of the semiconductor substrate 10, which was rotatable 
around a shaft 333 at a high accuracy. The polishing tape 
370 was sequentially delivered under an appropriate tension 
and at a prescribed speed by a delivery-winding mechanism 
(not shown) and wound up. A working load was applied onto 
the semiconductor substrate from the back of the polishing 
tape 370 by a rotating roller 371. Use of the polishing 
tape 370 permitted simplification of the dressing process of 
the polishing means, making it possible to manufacture a 
semiconductor device by uniform and stable chemical- 
mechanical polishing . 
[0107] 
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[Advantages] According to the present invention, as 
described above, it is possible to flatten only convexities 
of various patterns of a semiconductor device without 
causing flaws or working unevenness on the surface of the 
semiconductor substrate, without working concavities of 
various circuit patterns of the semiconductor device, and to 
accomplish an exposure treatment at a high alignment 
accuracy, thus permitting easy manufacture of a high- 
performance semiconductor device. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 illustrates an embodiment 1 of the present 
invention . 



[Fig. 2] Fig. 2 


is a characteristic 


diagram 


for 


illustrating the 


embodiment 1 of the 


present 


invention . 


[Fig. 3] Fig. 3 


is a characteristic 


diagram 


for 


illustrating the 


embodiment 1 of the 


present 


invention . 


[Fig. 4] Fig. 4 


is a characteristic 


diagram 


for 


illustrating the 


embodiment 1 of the 


present 


invention . 


[Fig. 5] Fig. 5 


is a characteristic 


diagram 


for 


illustrating the 


embodiment 1 of the 


present 


invention . 


[Fig. 6] Fig. 6 


is a characteristic 


diagram 


for 


illustrating the 


embodiment 1 of the 


present 


invention . 


[Fig. 7] Fig. 7 


is a sectional view 


illustrating an 



embodiment 2 of the present invention. 

[Fig. 8] Fig. 8 is a sectional view illustrating an 
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embodiment 3 of the present invention. 

[Fig. 9] Fig. 9 is a view illustrating an embodiment 4 of 
the present invention. 

[Fig. 10] Fig. 10 is another view illustrating the 
embodiment 4 of the present invention. 

[Fig. 11] Fig. 11 is a view illustrating an embodiment 5 
the present invention. 

[Fig. 12] Fig. 12 is another view illustrating the 
embodiment 5 of the present invention. 

[Fig. 13] Fig. 13 is a sectional view illustrating an 
embodiment 6 of the present invention. 

[Fig. 14] Fig. 14 is a sectional view illustrating an 
embodiment 7 of the present invention. 

[Fig. 15] Fig. 15 is another sectional view illustrating 
the embodiment 7 of the present invention. 
[Fig. 16] Fig. 16 is a sectional view illustrating an 
embodiment 8 of the present invention. 

[Fig. 17] Fig. 17 is another sectional view illustrating 
the embodiment 8 of the present invention. 

[Fig. 18] Fig. 18 is a view illustrating an embodiment 9 « 
the present invention. 

[Fig. 19] Fig. 19 is another view illustrating the 
embodiment 9 of the present invention. 

[Fig. 20] Fig. 20 is still another view illustrating the 
embodiment 9 of the present invention. 
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[Fig. 21] Fig. 21 is a view illustrating an embodiment 10 
of the present . invention . 

[Fig. 22] Fig. 22 is another view illustrating the 
embodiment 10 of the present invention. 

[Fig. 23] Fig. 23 is a process diagram for illustrating an 
embodiment 11 of the present invention. 

[Fig. 24] Fig. 24 is a process diagram for illustrating an 
embodiment 12 of the present invention. 

[Fig. 25] Fig. 25 is a process diagram for illustrating an 
embodiment 13 of the present invention. 

[Fig. 26] Fig. 26 is a sectional view illustrating an 
embodiment 14 of the present invention. 

[Fig. 27] Fig. 27 is a sectional view illustrating an 
embodiment 15 of the present invention. 
[Fig. 28] Fig. 28 is another view illustrating the 
embodiment 15 of the present invention. 

[Fig. 29] Fig. 29 is a view illustrating an embodiment 16 
of the present invention. 

[Fig. 30] Fig. 30 is a view for illustrating an Embodiment 

1 of the present invention. 

[Fig. 31] Fig. 31 is a view for illustrating an embodiment 

2 of the present invention. 
[Reference Numerals ] 

1: fixing table, 2: wall, 3: projections, 4: suction hole, 
5: grooves, 6: sucking hole, 10: semiconductor substrate, 



- 61 - 



11: Z moving table, 12, 13: piping, 14: areas, 15: tapered 
outer peripheral portion of semiconductor substrate, 20: 
attachment table, 22: polishing means, 23: rotating table, 
24: shaft, 26: water retaining means, 30: attachment table, 
31, 32: exhaust hole, 33: shaft, 34: polishing means, 35: 
attachment table, 36: shaft, 37: cemented carbide jig, 38: 
flattening means, 40: cemented carbide jig, 50: polishing 
means, 51, 52: piping, 53: working liquid, 70: 
electrostrictive member, 80: outer periphery fixing means, 
81: sealing means, 83: piping, 84, 85: sealing means, 100: 
attachment table, 101, 102, 103: arcuate member, 104, 105: 
winding member, 106: shaft, 107: revolving shaft, 111, 112, 
113: arcuate member, 114, 115: winding member, 120: 
attachment table, 121: cylinder, 121: arcuate member, 122: 
cylinder, 122: arcuate member, 123: contact section, 123: 
winding member, 124, 127, 128: shaft, 131, 132: arcuate 
member, 133: winding member, 134: shaft, 201: semiconductor 
substrate, 202: resist film, 203: Si0 2 film, 204: SiN 4 film, 
205: n + layer, 206: p + layer, 207: poly-Si film, 208: Si0 2 
film, 209: SiN 4 film, 210: Si0 2 film, 211: poly-Si film, 212 
Si0 2 film, 213, 214: poly-Si film, 215: Ta 2 0 5 film, 216: W 
film, 220: etching stop layer, 221: interlayer insulating 
film, 222: resist film, 223: wiring type area, 224: resist 
film, 225: connecting hole, 226: wiring, 227: siring plug, 
230: metal wiring, 231: oxide film, 232: organic SOG film, 
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233: surface, 234: oxide film, 235: resist film, 236: 
connecting hole, 237: oxygen RIE treatment, 238: oxide layer 

■ * 

239: viahole, 300: reduced projecting lens, 301: fixing 
table, 302: light source, 303: condenser lens, 304: original 
image mask, 305: X moving table, 306: Y moving table, 330: 
attachment table, 331, 332: exhaust hole, 333: shaft, 334: 
polishing means, 335: attachment table, 336: shaft, 350: 
medium, 360: roughness curve, 361: summit line, 362: trough 
line, 364: projections, 365: leading end, 367: first surface 
of semiconductor substrate, 368: second surface of 
semiconductor substrate, 369: first surface of semiconductor 
substrate, 370: polishing tape, 371: rotating roller, 390, 
391: observing point. 
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BLxymvctzcttfi-vtZa 

[0 0 3 0] £fc, ±E i Nlfl«BO»jt*ffiK(*, ffi 

^^^sistcmsoMa^tT a jaa? ±gh 
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[0031] *ftt>%, *mmmtt*mmmmfe 

[0 0 3 2] ±!B£|2gflfc»Q^;*CDMfc};, ±IS^iE 

sw¥#ttg«©«® 1 « § m k j; o Tumi 

Sft, ±£^S0SS*±fES»©»S«fcDO. 1 fc 10 
m~0. 5 /imifiKtSCfcfCJcoTx Hffl±$ff 
ISSljWI5ttt. 

[0 0 3 3] Sfc, ±KH£¥g©JBtt** L x L x P 
x(i- v x v) /(axE) T£tl£ftS£ 1 ©EttAs 
$©{§#0.00 00 0 1 3-0.00 0 0 0 7 (cm) 

(fcfc U E tt±E¥$f«HS©«#tt«»( k g / c 

g/cm 2 ) ^««tf«r»tsi!*?nfc«f«iajo^a^s(c 

m) T?**JWI?fc"f*. dftfcj; U, S1£©g 20 

[0034] immnzz, lEasawms *o 

Ah = 739 1 7XLxLxpx((l-voXvo) /E 
o + (l — vXv) /E) /a — 0.0063 (fcfcU 
L «S$©@B»H( cm), 2a tt±|Ega50ffi( c 
m) , E.tt±£^a5fcgS©ICTtt«»(kg/cin 

z ) , v.tt±i2aseajfceapo4?7y>jt, e«±ib¥ 
gfta«©ffi3itt« k g / c m 2 ) , v it±mm 

m<0$7Vy&, ati±E¥«*i*SKfc-LIESg|SfcJ: 30 

tstmtm i o±e9BBawE* p ( k g / c m ! ) -es 

[0 0 3 5] ±EHJ£&fc» ±IB¥#f*S*D«5fc± 

CfctfT'f.5. 

[0 0 3 6] ±iBSg|5fc±IB£i£2S|5£tt3ffl 



[0 0 3 7] 50 



x, c i ) mmmmwtmtzmmftm 

fC «fc o T S«©Sffi©&MS|5£JEfi3l1» ? ss 

gffi ftM fc ©Jg)ftg|$#©)£i® T*ft4»SffiMC 

«fc?T«v\ £©5ttOtf¥#ttSffi©S®£ifS£-£ 

s > ( 2 ) agp fc ¥ #&*«©s® fcosttteScfco* 

j»ttSIS©»C 0.1-0.5/1 m©$ST*3&gg|5©?G 

®>mmvT¥mmmm%m?, (3) *sa© 

&E^©JIB£#^LTM&g^c¥^ttSffi©»ffi£ 
»?l8*l*-irtHJ&r** (4) ¥3£#2«©gffifcgl 

£S©gffifc»tt*3^S©$fci8»fc*^T, 

&ai£©sffi©¥s&£iij5£ i xm%mm.T- * t 

S«©affi^tf#/$T£©$WciK3: 3 £ 5 fc8S#©K 
S*l|Pj»LT@£"r3, (6) «»Og&B9J*Wt*H 
je&«BB«*T, llftlWffli^i 2 /i m©!B 

h-cshelthsts, *«fctf (7) aa»o^je»%^ 

V^CfctfTtSo 

[0038] tit. mxmtixit (1) 
mmw-yzmmiai?Tmt%, (2) * 

oft < fc fe-gp*¥fflfbts, (5) mwmmm 
mimmmmni.x>m<ttz, (5) 

iBoffltKusi;Ttt«itT¥aftrs, fecfct? (7) * 

[0 0 3 9] 5P>(c, iS«H)Aax»*omiB»»*» 

< ¥9#£&?)$iii£tt& RflTSilfilKl OmmSfcO 
0.1 n mttTO¥fflfiCfia$Stl5<0T, Sf^gPMfc 
¥«M*Sfi*ffl5lC @*k« *T{k¥«W«ilPl-r SIR 

n, ifc, *ii(*SfioaiBo^fl±o^iiioiaJt5* 
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[0 0 4 0] {M«W*fT$»fc»t*¥» 

fc OTAffitt t ©Joiafi*, MD9MIPt * c t ft 
[0 0 4 l ] *I8WK:*3^T> ±i2@££©*ffi 

z%zfrbm-M.Mmz>ctm'Z, m^mm io 

i«£4«3 0 o -6 0° OlEH*»6, KJgtS^gg|5©PI 
PBt*l~3mm, g0P<Dig(i 0 . 1~1. 5mm<D$Sffl 

[004 2] 

[H»] <&m 1 > H 1 &#f!f«©f5 1 
fcjjWTffcD, El (a) tt¥iW*S«©H£&©¥ 
ffl©*M&**U Hi (b) fiWffiWffiOlWSfc^t. 

fi, SSP2KHSnfeta«rtfc:a»fflo^jesi53i:!R3l 
H4W6n, S»2ttilM5£!ft3HL6fcfr&l!jft 20 
StlT^S,, 01 (b) tCfeV^T, fiHf 2aU:&ggi$3 

ttacwfc^ft^nafc u iisp 2 3=fct>AS£ 

[0043] **ttflic*tt«« ass 1 (ommm 
%t*mmi omfmm. mmz&kim 

¥^ftS1Sl 0©*®©ffl£ft$i3 6 0©|1|]IR3 6 1 
©ffiltt?, @£S 1 ©la? (H**f) ©ft«i¥2| 
ttS&l 0©XiS£$ftkU WfcSfil 0©«®©IB 30 
^ftii3 6O£O0j]IS3 6 1 «fe •3^)8^3 6 2 fflfc*o 
fcffiB?, ££S3 6 4 ©$88$ 3 6 5 fc¥?»ftSlg 1 

6 4 ©?«3 6 5*^*#S« 1 0©gSt;HI& 

Lft««T¥«*issi o%h£u *mm 1 0© 

[0 0 4 4] 01 (C*L/c#l»J©@£&©$tt©iiJ 
£ISH©-0iJ£02fC*Lfco ^gg|530SH5IJt?7^L 40 

£«HfcjSLfc. /<5*-*fcLT^a5©ifciSS©*r 

a fcgftiS-frfco ¥*{*gffi£ 0 . 6 k g / c m 2 
©y-5>EET?!R3ILfc. fci:*.tf5IWj£3 9 OCfcW 
(i 0 . 3 /i m&^j&A^Co 

[0 0 4 5] H 3 tt*»W©H£&©tftt*, Stt^g 
7 5/im, gB^Jt?'yf-0.2 cm, Eo = 2.1X10 
6 (kg/cm 2 ) , vo = 0.3 3fC*5V>TSlJSLfcieS 

7^*yh (!£) KS%*J6fc*SST*S. WfeicA 50 
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*ffifc^»©ftfllflS* 0 . l /i mfiLhtv^a*** c 
K «k 0 , «3«l«x*/l/^©«||c «fc 5¥gf*SI&© 
*tfft*l»±LT, 75l';*;/Mitfi*fo±-e£5C£ 
^BBBStife. ¥»(*Stt»iB©6^ii*a©±IB«, 
¥#f*8«©i5ffl^©#i«*©l^¥#ftS1£© 

£o . i ~o . 5 n mtttm, mwmmmftK 

[0 0 4 6] 04 tt, *RW©HS^©^«%S£tS 
g&©$$tME(kg/cm 2 ) , #7V>J±v, £ 

s»©e9jibhi l ( c m) *>&mmtmmmt 

mtlP (kg/ cm 2 ) T'8/^$ttS|5©t$¥ga 
(cm) ©fflffcfcl/C, Lx Lxpx(i -v x v) / 

(axE) -e^gsns^ i <r>m$m. 1 ©<B£> 04 
Kfev^Twr^-riEfflT'SS 0.0000013-0.0 

0000 7 (cm) fctSCfctCfct)* ¥IW*StR©I!3 

[0 0 4 7] tftfcS, ^«^©83|lttflftE(k 
g/cm 2 ) s Jp7V>Jtv, £iggP©ie?iJH3li L ( c 
m) fcJ:tf^ffifc^fl*«i:*<ff;&P(kg/c 
m 2 ) T»j)Jlt*»«lfB5©t«&¥S*a(cm) fcLfcfc 
LXLXPX(1 - v x v) /(a XE) T*#l&5>ft 
SJ^K^MS 1 ©fit* 5 , 0.0000013-0.0000 
0 7 (cm) ©«5Hrt"?fc*BJ£fctf* ¥*gf*S1S©-f 
n£te^o¥#ttS1£©3WWci£l£^;t&^;: 

fcWWBStlfc. fcfe, 04K*5tt5-H$Jj53 9O« 

[0048] *aw©H«fe©«j©«ftt©wjies©- 
l> ««iKeai5i:^ieaiJi:T?si#?nfe¥SM*s«©a 

Jt*sas©^ffl¥ga fcgau©B2 a*^k*^ ^nm* 
sisti 0 . 6 k g / c m 2 ©y- vm-ma \m. 0 5 

fe^T-^11^3 9 1 ti, g«^S7 5 (im, E5«Jlf y 
f0.2cm, Eo = 2. 1 X 1 0 6 (kg/cm 2 ) , vo 
= 0.33©H^T% E = 7.3 1 x 1 0 ! (kg/cm 
2 ) , v = 0. 1 7<D¥mW&faZ®%.tm<D*7-tv 

[0049] mw<D®%is<oBmm%.tmmm 

Lrcm<D®mm, t%t>*>*7ty M©*«>zr*^-r 
»2©««wttH"if»5. a»©^e»*^r*HSfe 
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mmm t ^mmmmi i roe? 

T, ^S(ii:ag|30j«{?i14^Eo(kg/cm ! ) , # 
7 V 7Jt v . , ¥*ft££©IK3&ftft E ( k g / c 
m 2 ) , 4?7yyJtvT\ Sffi©H2a(cm) , E9JNI 
lL(cm) ?\ ^ftS^E^P(kg/cm 2 ) T* 

^jeaucff n*ft<»8W)ts(i*g* a ( c 

m) fTSt, *7-tr>y MAh = 7 3 9 1 7XLXL 
xpx(O-voXvo) /Eo+(l-vXv) /E) / 
a - 0 . 0 0 6 3 OIHIlTjgfcSftS A h /£ tt, gffi© 

s**^e»©is[$ «fc t)fg< ttuf ai^c fc*'«K«n 10 

[0 0 5 0] H6fcfctt§fc8]M\ IStf^SO-0>J^^ 
tfc©T\ Eo = 2. 1 x l o'(kg/cm ! ) , vo = 
0.33, E = 7 .3 1 x l 0 5 (k g/cm 2 ) , v = 0. 
17, L = 0.2(cm), P=l(kg/cm ! ) , 2a 

=0.0 1 5 (cm) kbit ti>* ®m$mm®<Dt<D 

liO^t^H*, Ah = 0.4 (/im) fcttltf 
•fc^CfcfcjflU 05t^Uc&ft©-||$J£3 9 1 t 

©&ttS5©{4Bcfc 0 A h £t*ftv*tifiO!t*B£&lc. 20 
[00 5 1] 2^SSHWW^«ttfi%fflV>fe»). «5fi©^t 

T&vtmzzmu H6flD»ttiiLhfc^srr*ja[* 

#465 Cite J; t>, *7-fev MAhfcfcS-rscfctf 

[0 0 5 2] ftft, $l»JEfcl/>T^Lfc, 04^0 

6 ©«Ht»H*» e> e ftrmmst±.<Di)UT.m% j p%; 30 

[0053] yam 2 > 0 1 k*%w<d% 2 ©&hki 
<Dmmm<DM®**irco roes 1 « z»»s 1 1 ± 
fcwrent^*. ¥tw*s«i 0 ^roes 1 ©±fcis 

BU BR?I?L4. 6fr£Ef 1 2, 1 3*«SU 0* 
tltz$m 1 4 i:gSI50j)|50iB«*»ftLT^Et"rS 

*mm\ o«, ^fi»3ojyga5*»iN«*SiE 40 

fc46, ¥^ftg«©B$0j!iPiig&©W«g|5#i 5£ 

^<^3S«csffigBB^(ct)fcoT¥afc(Rtroets 

[0 0 5 4] ±EH7K*Lfc8«fetffll^iHM*a 
B©«l£i£** 03 1 £ffl^TsBW?3o *£«W© 
SfglftSBH:, SS'J«UyX3 0 0, Jt«3 0 2, 
3yr>-9"UyX3 0 3, 8Hv**3 0 4» X£ftft 50 
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3 0 5, Y&I&&3 0 6, Z8»&1 1, roe^l^P) 

±K«irtstu roes±©¥#<*affii ooaiBKSWi 

5o 03 1 a, i o troe^ l ©**jfxL 

[0 0 5 5] c©«iS2fffim 

[0056] <£ffi0!l 3 > *%W<D% 3 ©f!«£0 8 

m^Ttmtz, 08A>^p.^ft«fc9E, sfgiiBsm 
tfroes 1 iiwti, rots 1 tc®fezftt&mw& 

« 1 0 ©«®tf ffi^l/cttft^MnlK cfcoT^Pil 
[0 0 5 7] @^ 1 ©RSiaKSRSnfeEWCffiK 

zntctimm <m&tf) cjj^t, roe^ioi^ 
**msi/st*ft^5&**T¥iw*as« 1 o*ro£? 

5o 1 0 ttH*5¥a (H^a-f) K«koT» 

2 4**i>fciafi (SO L, «S?® fc 

«koT*2 4^[p]©fe^«^|iJil-r5o II?S2 2ti 
@g£2 3±C«MiStU W2 5*W>Klslfi 

n, 2 6 E <fc t) g 2 2 «k a'^cog 

2 2 fctfStt-rsiiffi^iBiH^ipxjiiceafesns. 

[0 0 5 8] MT'tt, 1S(*^2 OOSiBffiOlsie 
*^*<iN|(*Sfi 1 0©*ffilCttBt*«lCftoTV> 

[0059] <^jss0ij 4 > *mm% 4 ©n»(i, * 

09, 1 0*fflV^TKWt*. 
[0 0 6 0] H9E^Lfc«fc5K, i««HS[E@*KnIffift 
*ff&3 0KI4H£fel*WB*nT*!), ^#ftS« 
10B, COHSfcl 0fcflBWL3 U 32«riifibT 
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[006 1] Ettfc, ffi«fiKlHllKnIfilftWf^3 5fc 
CT£ftfcffi5fcif©»M^83 4*, *3 6*(t»^E 

i?#T*aM*»R l OcD^HEgBfi^ fr-o^m 
TBffi©*II«*HR»«tlTW«#a3 4fcJ:tf*©ifi 

1 o 4:»f*^a3 4 t*WfSWffi«ltftox$ 

[0062] ±e*»#assow**pifflaK:ife«oT 

y?Xfl£\ 01 0*m^TMWt% o 01 Ofcjjsbft 

tff*»**v>fiii«t«o*i»**sv^a:i»±"r*fc 

?S3 8tt, gS5i:£ggP©iaSS©M"Cfc5*7-fey h 
ifcltWl3 3^(Pjti:ffli|Blft|%«|jgt%oTl^o C© 20 

[006 3] -73s BfMf#83 4©Fl/vf >?fflS* 
frSfctt, tt3 6*^CLT9F«#S3 4 Srififiifitfii 

n-ojffl«}&ji*fea:sijo}&s*fflv^T, j?rj£©gj»>& 

*B£-Cll£fa©2S9*fcfi< L/T> ¥fflKAnl^nfc 30 

ta. cctKMfciJW:, ¥$ft»fttax©l8©¥#tt« 

T*£^C2:tffitE£ftfto K2(im-1 00 
(jm, HlOftm-200/i mllOi*^ JnlSftsp* 
ft*fc £o _kT*ga?-& o ft 0 

[00 6 4] <l» 5 > #fP£©!g 5 O^SSWtt, ¥ 40 
*tt£fi*SEK58 L T^<*S«©gffi^®a b ft 
HI K 1 2*fflV^TRlf«. 

[0 0 6 5] 01 nc^L/ft«kofc:> KMfitcsisRrfil 
4JRf«r&3 0K»HSnftH^#lli:», W*S«1 

?) EJ:oT!R3IHJ£S*U «3 3**4jfcS5«|fiK@ 

ffljaai/TTafciuit*. c©jtai*ff$iBfc»3& so 
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p h (*-n-i&s) ©Bws*#*&*fttf , 

BMj&i (cmp) moct^mT'&Zo 
[0066] ±m*mmfa i ootoxt^ftoT, m 
fete i osffi^jjt^fsifi^ff t>ns*«, 0 1 2 ^ffl 

3 8£\ M3 3*i|»&lcHfcLTlV5HJ£&l©fcSaJ 
*KJI©B»©$feSlg|$fc, BfiflTSttS^fttf^STSF 

[0067] <mm®\ 6 > *»B8©£ 6 ©^j5&0J£0 1 

3*fflv^TW!"r*. 0 8tcrstft±iB^»3 tmm 

¥#f*S« l 0*R3IHJ£Lfc«, SBf 5 lfcfflvvt, 
*MI©B»2©» 5tJ:oT^«ft*1gl 0*R§IH£ 

s«i oo«ffi*gfl2;*-rcTfciaeu 1 
o fcw»¥g5 o txmnrdaxms 3mtEtm 

■* 2 p mWTOfBffll?Wffl LTiMW&SfcfT'o fto 
[0068] <*SS0J 7 > 7 ©Hj5&M*0 1 

4, 1 5 fcWTBfflrr*. HS^ltt, aSSfcttttnl 
&&««©*£»# 7 OfcftLT, SRBtf«*t«K^ 
£2 0£iBH2ttfcD> ¥»f*SSl Ofi, IBS 5 1, 

5 2*«SLT»»r*ci:li:J:oT±EH£&l OK 

[ 0 0 6 9 ] 0 1 4 14, ffi?SO*gg|5M 7 0 fcfflEfffll 

*n«nTvftv>«ii*^u 01 5{*±Ea»©«siJ 

M7 0©H> >f*»KE«*tlfe«S»»7 0HH# 
«Jb^t < * § £ 9 C*E%ffl» Lft«^©-«l*^ 

toxics 3©^s-r*»ni*2 fj mttTotra-ewirr 

5 «fc d {c^S««Sg|5tf 7 0 ©#ffi!*M»r * c i: fc 
«fc0, *PX^*|pi±Jti-5ci:^T*f, Sft, 

mm i o t5f«#S5 o t<mwcffiEtm-iM5 3 

o, ^ft»«i o*iPXt*IB©ftEfc:J:«E*©± 
X * 7 y ^^©flJ^RS©^*^ l < K±$na c t 

[0070]**, mmmommomnt^c 

ISfil 0kBf^gfc©ISI«*IWUfc#3W*PIiM* 

IS 1 0^TO¥IS5 Ofcjta^^SMt;:, U-y-m 
ffl^ftT$¥ffififfl>J£8St?¥iSftSffi l 0©gffi©¥ffl 
g^t^^L, ^»SSl 0©ffiW0JPI»*O^H 
«»»*Mnr^»»©aiB©^«*Hfl*lftK 1 0 mm 
^ftOO.l jtm«T©¥SSfcl|?JWLT, Bf*?g5 
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**iHio**6*»i;»«iE-e**o^ ¥#tt»«i o 

[007 11 4*, ¥ft^©nifl«0*»(*«EO 

HflttSoT^Tfc, 013, 01 5*5 J; 1/01 IKtTs 
LfM\Z s WI«10^W«* s 2(irall 10 

[0072] <mm\8> %8<Dmmmz, mi 6, i 
7 *fflv^Ti!itfi-r s. njass¥a 8 o t i^-nm 8 

HCfcoT, 2 OfC&l;* ftfcS 

£&HC\ SEB5 1, 5 2*^LT*»(*Sfil 0* 
»5 IHStS. lJ6ftlOtffiK»*5nfcBf 8 3* 

APffiMfttt, 5/-;l/#S8 4, 8 5taot, Gff 5 

i , 5 2zm&tz&%mttQ.m.L"cmt&zt 

[007 31016 fiHS^ 1 Off ffiKiPff»{WHWft 
SftTVvB:VvK8*^U 01 7 1 OfffifdJD 

fcfc^Tfc, l Of Si^OfaEffitft^fflLT, 

i o t ws^g 5 o t vmnkisaxm 5 3 

±tanffi^j 7 i:iBj«t, » s Lv^jwisnfeo 30 
[0074] <mm 9 > sa^oai 9 mmmrn 1 

8, 19, 2 0*ffl^TB$3tS. Hi 8K*Lfc«fc$ 

1 **tfn3naw 102, 10 3<oisHE3grtmi3j:tf 

7&—fy*k h^F£D#gPW 1 0 4, 1 0 5 ©ftlS^at 
i^t, «ffi£SB4MH9£@IEt*CfctfT?*, S 

etc, wtti 1 lfcitfnagwfi 12, 1 1 3<d 
®&%mm&tfz?'->wih%<D%mt\ 1 4, 

1 1 5 0tfJSfc^8E,fcoT, 01 9 OffiffitCliI4lfi)a 

0fc@et5«:fcfetso-e, ¥SW*3SSi ofcSffJS 40 
#&5 o fco«l?iii*@IE*^4:t*3*iiifift*ff 3 c 

[0 0 7 5] 02 0fi@K3grt¥gi:Wi*?g©jga* 
jjVfHT'fcD, RfflfiWl 0 l fcR3l9Wl 0 2*#g|5 

#l 0 4K«fc^T»f^?*fc«^*^LT^5o RM 
#10 1, l 0 2 fCfi, •en^ f n©tt l 2 7 , 12 8£ 
Bfflfcl/C, gO/hS4P3iaHWl 2 5, 1 2 6*1W 

ntvSo WKS^etifeiaii;«iifi©n«as#8Ei^ 

t) tCfcoTM 1 2 7 tM 1 2 8 fcttS^KTffKlft 

5 0 HWSU2 1, 1 2 2 ©#6»f 1 1 4 tfK S ?«* 50 
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5£@££lrCV£/'ci&, Ml 2 7 tffi 1 2 8*&EP1 
tf 1 0 1 fcRMW 1 0 2 ttfSftSSB 1 2 3 TftU 

o, sv^jtstfcm&^fceiitSiifc^-etSo M 

1 2 7^ 1 0 1 *ftLTffif*fc 1 0 0£H£2 
n^o H5iiSPttl 0 2 ©Ml 2 8fija5B©K»^7U>' 

sns., R3ttsp*ri 0 3©Mfcif»pMm i it 
Hssnso n«n 1 2, i i 3<ommm^m 

©&IK7U J^ftLTHSft 1 ©££SMM 1 0 7 

4*3, 1 0 1 1 1 1 1 ©P3il02IB±©«M>tt 

B£¥>lftS« 1 o 5 0 t ©iflWBfiB fct 

5c tic* otoxjaa* ©@££©i&£ 

[0076] xnffimmm, tzmm&mm 

*fT?cfctfT*#5ti/>-51f§*WbTV.5o 

[007 7] <£ftffl 1O> 021, 2 2 ii*fgHJ<0^ 
1 O©Hffl0lJ*^t0-C ! feD, ¥#ttS«l 0©Sffi© 
fcfGUMMI 5 HSIX* 1 5 Sf{g4#l3g©-#lJ** L 

•tv*. 1 2 o KRttfePHAStt 1 2 1 tnaau 

01 2 2 f4, @&fgrtWS&<fctfX^-;W^l/h^<7)# 
SWtl 2 3©i6l*#ac«fcoT, Ml 2 4^OO0e* 
ff$(lfctf7t, SP)(C, PJfflSWl 3 1 tRfflSPtf 1 

1 3 3©«I*¥®K:J:oT, Ml 3 4%*)<D®mfi7 

[0 0 7 8] *HS6Wc*5{t5ffi)^S 12 3, 13 3 
Mt57jfS]t#OttSffi3g*WbT^-5©T', #g|5tfcD 

¥fta*^t «k 9 4^e-p< y h oi!4*ii5±T*f §o 

*tt, P33liaBtl2K 1 22C7U51C IfflOW 
Ktk^T, -M^O 15115*^^4 •pTVSfc*, ^7 
U>^*^«*-a-5<:i:4LE> ftP33ttaW*Brtt^ 
12 0, 13 O&cfctfffl 1 2 6^0 O^teSilM 1 2 7 

±br, »liSa4fk¥Wfiff«j!iPIftia*fT4?<:t^-p 

[0 0 7 9] <^0IJ 1 1 > *^SIffljtt, WiUf^WS 
emiconductor World, tllW f 9 
4«0f¥^{*7 s P-tX» 2 3H~3 1M42KE« 
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£tlTV3 DRAM (Dynami c Random 
Access Memo r y) ft £<DSfc]«JB£8; J f>& 

[0 0 8 0] 02 3«#^0!lT-;&S¥gftSt ©SI 
^ffi^tieHTfeSo HSJOiSfc* DRAM^O 

-7x;l/©Jgfi!t, 7-fVl/-i/3X b^y^X*©^ 

fig, e«y nso^is, ****s*<mw&*xs&mi&. 
eoigtt, Bft&a, xyf>^M Ma & io 
(cvd, x^'^'j^ is^if) , ffi^iiaa (u 

^te-arT^fig^nSo 

[008 1] 02 3£{ijgfc]©DR AM©Kjg:/a-feX 

©55, ifyMUKfi8k*-fr/^^jSO-ff!%^L 

u &Mvmimm c m o s ^comwM^to 
[0082] ±3&aiart§tt^o2 5ffl3iTa&5, f& 20 
fcS, ssi^a; s i o>Hom i52$aa;ifft, 

i?3fll3 ; xy?y>f (023a) , 14^3; S 10 

i Mom s 5 «ia : # u tf-r K»©m % 6 & 

a;«3t , B7ffla ; xyf-yy (023 

b) , ^8saa; s i o*j£©m ^9Saa; s i 3 n 

4«!©m m oMa; s i o^mmm (023 

c) , si si 2Ma;x«y^>^ us 
1 3saa ; P 0 1 y -s i (vms) k©$& as 1 
4jaa; s i dm Bi saaa; x^yy (02 

3 d) , fgl 6Ma ; p o 1 y - S i (B«B£) 10 30 

jBfig (02 3 e) , mi 7®a; s i oifltom a 

1 8ffla;xyf->^, Mi 9^a; po 1 y-S il 

OXyf-yy, ^ 2 0SQ.a ; S i OiB©xy?yy, 
$2 iffis; S iiNiKOXyf-yy, g!2 2ffia; T 

a.os«om/a (*+^>**&iui) , ^2 35aa;w 

(poly. -Si) m<DBf£ (02 3 g) , £12 4J& 

a; Sift C/U-M , 352 59Ba;xv*VW3&& 

[0 0 8 3] ±ES i OiltOlftfll, poly-SiH 
©«8U S i 3N<H©ifMl, p 0 1 y-S iKOXy? 40 
yy, S lOiBQXyf-V?* S liNiBOxyf-y 

tz*>, *f8W©H^*ffl^Tfk^««tt9f«Anl*fr 

ot, &f^*-y*stt«fi©«u6SS«T©¥fi 

fife ftft, *am©HS&£flJ^fcB3fcSfifc ioT, 

[0 0 8 4] ftfc, H2 3K*^T^2 0 ltt*»# 
SB, 2 0 2(4 US?* K 2 0 314S i OiR (/<y5/ 
^-i/3>l) , 2 0 4(4S i 3 N,l, 2 0 5f4n 50 
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'1, 2 0 6f4p*l, 2 0 7(4poly-Si (fly? 
-f F) fig, 2 0 8«SiO 2 H, 2 0 9fiS liNiR^ 
2 1 0(iS i (hH, 2 1 lttpo 1 y-S i 1, 2 1 
2ttSiOilL 2 13, 2 1 4f4po 1 y-S ill, 
2 15ttTaiO.il> 2 1 6ttW (po 1 y-S i) $ 

*, ^n^n^frf » 

[0 0 8 5] <$m®il 2> 02 4 1 2© 

HSfi«©¥»fl«B©B)i»ffi*^tBfffilBft«BHT 
£?, 02 4 (a) CwLfcJ:5K, *89J*fli 

fc¥*fttS1£ (0^-fcJ-f) ±K, GBBfcffiStSBB 
©S i 0>3fr&&&fiMtfi&£2 2 1 £i§SILfc«, 
[0 0 8 6] 02 4 (b) £*Uc<fc5K, £BB$J£ 

fr£&£xy^Xh-y7 P 12 2 0»!iL/c„ UStth 
X hit 2 2 2 tB)tg¥ Lfco U^X HI 2 2 2 £S!<ii 

fy^ToT, 024 (c) ic^Lfeiik:, 

[ o o 8 7 ] m *mm&±.ic m 2 2 4 * 

au JBfiK$tifeUs;xh/^-y*vx^KLTx«y 

^y^ToT, 02 4 (d) K^LfeiiK, ML 
2 2 5*#fiBUfco 

[0 0 8 8] ±I2l^y*X h^*-y*BSfS Lfeft, Wfe 
SVHiCu^©^H^±I2^ ; FL2 2 5tffl4tji^ ^ 
#ftS«ffi^*^Bfl©fb^W««fiffeSiLa{i: ^tl 

aiksaa^fToT, 024 ( e ) K^brz^oK, mm 

2 2 6*5<J:t>*;:©iE$2 2 6 tTl©E® (0/T^f ) 

[0089] w±©igfc&gfcisi;T£fflU ssr 

SB«Bf»B^o8BlcHfit« z tm>Zrz 0 

[0090] <mm 1 3 > $fp)M 1 3 <D-mm 

14, E»M§B*/h«<f*feif>©fiSIB*»»R©- 
o<Dta S 0 GR*ffl^fciW9{t*B©SiK&ffi©ffl-C 
*0, 02 5*ffl^TKIflt*. 
[0 09 1] 02 5 (a) t^t/ci^t, *m 
i*»S±{CA 1 ^O^BE^2 3 OZBfitbm, T® 

tirt-mt lts i o 2 ji2 3 1 mi&u se>K, 2 

5 (b) K^Lfe«fe^t, S«SOGit2 3 2*fla© 

[009 2] i!©^#{*S1ggffi^*fgB^(7)fb¥OT«( 
Sf^MatT, 02 5 (c) lC^Lfccfc5K¥Jfi%gS 

46, 02 5 (d) K/flfeJ;^, *+77 p ©^fk^2 

3 4 ^J^fiic Lfc 0 
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[009 31025 (e) fC*Lfc<fc9C, 1^>*X Ml 
2 3 5*^L,fct, *^<D@5£S±£¥gftS«* 

ftfc U5>* h >%v^ £ (c LTX -y f-y^ff 
V\ 2 3 6 *J&8 LT±iB&REill 2 3 0 ©gffi 

[0 0 9 4] JSaiOflBESSRR I Ejaa2 3 7*ffV\ 
02 5 (f) K^l/fcJ;?!^ lIBWlSOGlcD^L-r- 
fc3£7 2 3 90£SilCS^l 0nm©<D»{bJl2 3 8 10 
*»J*Lfc. 02 5 (g) fcjSLfeJSfc, U^H 

2 3 5*RfciU S5fcl£7 2 3 9fc&Jl*Sii>fc&, 

*i8w©ik^wia«BfjiJaaic * o TTObaaafcfro 

/Co ft*, S 0 GJi 2 3 2 (iggfUI 2 3 4 ^SHbl 

[0095] <mmm 14)026 m^x*m<D% 20 

1 4<D%MM*mWtZ> a £1\ 02 6 (a) £*Lfc 

i£&3 0 1 K, 3 1,3 3 2*giLT8MK 

#8 (BE**?) *ffl<^T, Wfrgfil 0*K! IBS 

[0 0 9 6] 02 6 (b) £^Lfc<fc5fc:, ±!B@£& 

3 o i nm^mmmwmm yootrnttmi 
T^towmcwwtiftmtz 5o*#i&u ±en 
^rtt?s«Lfc±iEjift3 5 o^msoiaKK^aisfe 

fi#jaLTHft?*T, ^JifldSfii ooSiiioHS* 30 
*JWn2?*fct*, tt3 3 3*4*£if«fi£®|g£tf 

/Co KSKfi£@iPJtlft®tt&3 3 5<D±£iSl£ft/c 
KE420liMM3 3 4*, 3 3 6*4M>fc*8ffl5 
SSfCSfi^-a-ft*^, *l|3 3 6£fifcffi|*fifc»»;£ 

ftfifcSfjStfT, 02 6 (c) KTjkirc&olC, *m 

ft, mm^m 3 4is«ktf*©*is^iini«TjaiBL 
t, ®a*t^j|^s« 1 0 tm&zm 3 4 t<o&m 40 

? § fffi*»lffltftoilB?96fc £ ftfc 
[0 0 9 7] H^LTEBfc"r**W*fcl/Ctt, ftH¥9 

-7986 mzmmznr^z* 0 kzttv ymx y 

SSth'J^A, 7*y/l/K7>*-*A*©l?ffiigtt»J 

*2 0~6 0^«%^tf^7WJfflTt5 o £/c, H 

mzzomittzimt bximm¥9- 2 0 8 9 2 4 
^tBasfttva * 3 mmm^mx y 50 
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Lfcy, ««T?ttaoigffct*«i**fii?-eiiPjfPt*c 

[0 0 9 8] C©«fc5CHft5r<ift}!ia6ttSSEf*%fflV^ 

ctfcfcy, H^^egptc+^cSttT'fftv^ 

<*ffi£*®CD, ftl 0nmgS©IHCifc@^i:O^H 
©S®£$*, HAWICK 1 0 mm^/c 0 0 . 1 n 

TwajSK^t^cit^nititfty, mmm 

[0 0 9 9] <£Jfi09l 5> H2 7fc<fctfEI2 8*ffll/* 

[0 10 0] ff, 02 6fC^tfc±IB^ffit?IJl 4fcRI 
Wf#ft3 3 0KIMI*tifc@^3 0 1 K^NWSfil 
ttS&l 0OS1OM3 6 7fcO»ttLT^4V>|H|«fc: 

i oomi ©ffi3 6 7<oH^fi9S**Jiin«-&*/'ca, 

111 3 3 3*«P&ELT»«filC@lKS-£fco 
[0101] i«ma(C|HieoJtlft^^3 3 5(CiSt$ 
ftfcffiE4E0filW¥&3 3 4*|ft3 3 6*«t»£>e*a 
KI»SK@IE«*, «3 3 6*lR|fc*|||fifc9»LT* 
#{*S«i 0©^2©B3 6 8K»ifiS*Si:i:tK:, 

*&5riftK«B**T*»*«B 10^2 mmma 

ILfco AnliItt©SP^*a;^Lfc1SlBS»TS*0 2 8- 
atc^Lfco C(D0*>5W6^4ct9t, ¥##gffil 
0<D^l©ffi3 6 7O[Hliaofc5irBftS3 6 0t, S 
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£S3 0 1 fe«J:tR©£gg|53 6 4 1??$$ ft ft MS 

n*, a^Riftaatfttt««:3 5 0A%8SLrimw*s 

S*«8LT, 1 0©Sfl2©ffi3 6 8tf5S£ 

[0102] 1 0 (D% 2 ©S3 6 8 

WCJOILI, 02 7 (a) K*tftJ:3e, 
gffil 0£@£S3 0 lfcfiHSLfcSS, SfS2©IS5££ 

0 1 <DlHl^ffi3 3feJ:tf@<Ett3 3 3 ©WTj fate, g£ 10 

mum (mat) ic^x-smntc, hs&uc 

ficl 0*»3l@£Lfe^ H£#3 0 1 tmmfoi 

**«B»U 02 7 (b) C*Lft<fc?£, ©ttS3 0 

1 fcfRtt&3 0 fc©Hffi*KLT0j£&3 0 1 fcjUIS 
tfft 0 

[0 10 3] ffM£lCB£i>riH&tttt&3 5KR 

Bsnfcsffifc £©»w#8 3 4 3 6 * w^iSji 20 

JHMHCHlEStfktfB, «3 6»iRUcffl«fiK:»«iS 

•tf-C¥#ttS« 1 0 ©!g 1 0® 3 6 7 fCjg&StfS 1 1 
fefC, m»$l&£tfT¥#<*S«l 0©g!l©H 

3 6 7 ^piMau/co ccaqiioaiWioap^fifcfci, 

^nWriBB, 02 8 (b) KwLfciSfc, 

£ 1 0©ff? 1 ©ffi3 6 9*^^ 3 Fafi:jtaI^nTV> 

fto 0 

[0 10 4] ^©ISH, WfcSIS 1 0 ©gH ©ffl 3 6 
9fc t };tf£l2©®3 6 8tt, 1^1* ftfc^JCTOffcStl 

ft. *©£*, *»{*»RHW©¥ajSo*ft:o»»* 30 

mmn^nm&T\ L^twit', iommSft 
00.1 |im«T©¥aftKWMM*uT, *mm 
mmmmmits. 5 twos, mm%mm 

[0105] <^ss0»j 1 6> *%.w<d% 1 6©£tt0J 

m^¥mm<Dmmm<Dm-e&*), 029*^ 

TmWtZo fcfc, 02 9 (a) afflSH* 02 9 

(b) mmmT°&z>c 40 

[0 10 6] ±fE02 6£*LftJ§££H$&:, ftf|£ 
KB(EHriliaKf#ft3 3 0KRH£ftfcH£&3 0 1 
K, SMR?L3 3 1, 33 2£81ilLTgf^l8 mm 
f) *ffl^T, 1 0*!R5IH£Lfc. 

3 0 1 ©afi»fcJ:tfg»i:, ##ftSS 1 0©lg 1 © 
S3 6 7tf&ttLT^&VM!»:> iffiirttSftft&ftS 
5O*08&U IHHWcfciJI*nfcC©»f*3 5 0*BT 
j£©fififc?&2PLTB{fc££T\ *»{*S«1 0©Sl 
©S3 6 7©H£fiH#fl*iij!iin*-&, M3 3 3*«f<D*: 
SffllfiK@(ELfco mBf-f 37 Ott, 3M0ftX#^ 50 
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STjB#&om£ft, #sx?>n5o men— 537 ic 
j;ot, mmr-73 1 omwirt>*mmmzm 

StoltoS^AP^fto flT&T-73 7 0£fflV>5<:ifc: 
J: 0 , Sfffi^a© F S^IgtfWWMt-r 5 C t # 
T-#, i$-T'££&ffc^$W^£3¥a|f*Sfi© 

[0 10 7] 

#SB©#ilal»/< y ©m^taxt § c t * L 
@S§;^-y©Ogp©*^¥a(ctoit, Stf§S& 

7 p< > hHg-ewBasfcfTft 5 c t * « © 

&oft 0 

0 1 ] *mw<Dm i ©UMij^svf 0> 

02] *58W©»l©IS««l*l»B"rSfc»© ! »tt« 



03] *m<on i ©£«w*BWi* *fc»©fttt» 



04] i ommzmt ifctooftm 



05] *58W©*l©^Sfi«l*»lB-r5fti{)©1fttll 



06] #^©ig i nmmzmt&rcfyomm 



07 
08 
9 



] 2 ©£MiJ£^-f »r®0, 

] *HH^©^3©^i5S0iJ^^-r»Tffl0, 

] *aw©a 4 ©ussfiaj^fE, 

0] *SW©IB 4 ©H»0!l*^-rH, 
1 ] *fgB^CD^ 5 c^ttM«^tH, 
2] #f|B£©!&5©; 

3] *fiw©^6©; 

4] *%W<Dm7<D' : 
5] *%HJ!©^7©; 
6] *%W©^8©: 
7 ] #^©gl 8 ©; 
8] *BIP!©£9©! 
9] *»W©»9©H«ff!l%^tH, 
0] *»W©S 9 ©^flHW**-TH, 

1 ] *%W©^ 1 0 QXM&Ftm* 

2 ] *5ib^©^ i o mmmmtm, 



02 4] *|?W©S1 2©Hfl60IJ*IMWr5ftl6©X 

0> 

025] #igHj!©!fu 3<Dmmwzmitz>rctb<Dx 



1 

1 

01 
01 
01 
01 
01 
01 
01 
01 

02 
02 
02 
02 



026] *%w<o% 1 4 <D%mm*tmm, 
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[027] *m<»% i smmmTrstmm, 
[0 2 8] *m<o% 1 5<Dmffimmwtzrctb<D 



[029] #fg$<D£r i 6<DH)ii5ij^-r0, 

[0 3 0] *%®<D% 1 O^^J^^t5fc46©0, 

[031] *%w<D%2(DmMmzm.wtz>rc&b(Dmo 

2 -895, 4-R5KL, 5- 

SB, 6-R3BL 10-¥#f*gfc, 1 i-z»» 
, 12, 1 3-ES, 15-¥$#SK 
©iBBlDinXj!S*O^J5l*S»^ 2 0-$ttft, 2 2- 
9fJ8#fi, 2 2 4-*, 2 6-fibkm 

3 0 3 1, 3 2-gfS?L 3 3-*, 3 4- 

W^m 3 3 6-*, 3 7-fflflKfeft, 

3 8-Wtm 4 0-iHHM}*, 5 0-W*m 
5 1, 5 2 -Eg, 5 3-inlR, 7 0-flim 8 

8l—>-;l/m 8 3-EB, 8 

4, 8 5-S/-;l/#g, 10 0-flW*£, 10 1, 10 
2, 10 3-PjaSW, 1 0 4, 10 5-#SW, 10 
6-*, 1 0 7 -fttaBHMk 111, 112, 113 
SW, 114, 11 5-#gW, 1 2 0 -Eft 

1 2 1 — Finff, 1 2 1 -pbmw, 122-ne 



1 2 2 



1 2 3 



ft, 124, 127, 128 



;pij, 12 3 '"^rni 
13 1, 13 2-P3* 
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13 4-*, 20 1-iHW* 
Sffi, 2 0 2 0 3- Si Oli, 2 0 

4- SiN,Ji, 2 0 5 -n'l, 206-p'H, 20 
7-poly-SiH, 208-SiOzl, 2 09- 
S i N,!, 2 1 0-S i 02 1, 2 1 1 -po 1 y-S 
il, 2 12-SIOjI, 2 13, 2 14-poly 
-Sll, 2 1 5-Tai0sK, 2 16-W1, 2 20 
-x-y^Xh-yyi, 2 2 1 -SIHIIfeiil, 2 2 2-U 

2 2 3 -E«JfcSig«, 2 2 4-U3>Xh 
10 1, 2 2 5-JS8BL 2 2 6-EH, 2 2 7-BB^ , 7 

2 3 0-&1E*, 23 1-iWbl, 2 3 2-WH8 
S0G1, 2 3 3-^®, 2 3 4-Sfcl, 2 3 5-1/ 

S?*M, 2 3 6-8«HL 2 3 7HWRR I EfflSL 
2 3 8-Rfcl, 2 3 9- ~\£ 7, 3 0 0-*/J^»U> 
X, 30 1-H5££, 3 0 2-ftjg, 3 0 3 -n>fy 

3 0 4-JSKVX*, 3 0 5-XgS&#, 3 
0 6-Y&SSS, 3 3 3 3 1, 3 3 2-8 
i!t?L 3 3 3-*, 3 3 4-WJgm 3 3 5-JRtt 
fe, 3 3 6-*, 3 5 0-MM*, 3 6 0-fflS**, 3 

20 6 1 -ADM, 3 6 2-S**, 3 6 4-^fBgP, 3 6 

5- 5fe«g|5, 3 6 7-¥#ftSfi®£l0ffl, 3 6 8- 
*#(*S«OS2©iB, 3 6 9-¥*ftSK«)£ 1 <D 
ffi, 3 7 0-ffiSr-7, 37 1-0Cn-5, 3 9 
0, 3 9 1 % 
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SB 00 a 000000 
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ftM¥ 1 1-16 3 10 3 
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El 1 5 
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El 3 O 
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